


AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL. 





279 










AMERIC4y 
Snowman. 
CAR BUILDER»? RAILROAD) JOURNAW.., 





NOVEMBER, 1896. 
THE ALTOONA SHOPS OF THE PENNSYLVANIA 
RAILROAD. 





V- 
(Continued from page 245.) 


In the last article on the Altoona shops the principal features of 
the Golsdorf and Von Borries compound engines, with which the 
Pennsylvania Company is experimenting, were illustrated and 
described. Itremains to explain the construction of the other 
two engine’. 

THE ‘‘ PITTSBURGH ” SYSTEM. 

The general features of construction of this engine are shown 
by Fig. 1. Figs. 2 and 3 are sectional views of the intercepting 
valve, which is located between the cylinders. In Fig. 2 the valve 
is shown in the position it occupies when the engine is working 
simple. Steam from the boiler can then enter the steam-chest of 
the high-pressure cylinder through the passage .V and to the re- 
ceiver and low-pressure cylinder by the passage K. When the 
parts are in the position shown the steam in K moves the reduc- 
ing-valve C from its seat and thus allows steam to flow from K 
into the passages O and P, as indicated by the darts, and thence 
to the receiver and low-pressure cylinder. When the intercept- 
ing valve A is inthe position shown, the passage Q, which com- 
municates with the exhaust of the bigh-pressure cylinder, is con- 
nected with M, which leads to the atmosphere. The high-pressure 


cylinder thus exhausts directly into the chimney and the low- 
pressure cylinder is supplied with live steam from the passage K. 

To change the engine so as to work compound a cylinder E£, 
Fig. 1, is placed on the position shown. This cylinder has a piston 
which is connected by a rod F to a double-armed lever G, the 
lower end of which is connected to the intercepting valve stem 
H. Inside of the cab a double-armed L-shaped lever D is pro- 
vided, the horizontal arm of which has « slot in which a pin on 
the reverse lever works. This slot has depressions at each end so 
that when the reverse lever is at its extreme throw in either di- 
rection the horizontal arm of the lever D will be raised up by a 
spring S at its back end. 

The upper end of the vertical arm of this lever is connected to 
a valve on the cylinder E. The throttie lever being open when 
the reverse lever is thrown backward from its extreme forward 
position, it acts on the lever D, and moves the valve in the 
cylinder E, so as to admit steam to its front end and exhaust it 
from the back end, thus forcing the piston backward and caus- 
ing the intercepting valve A, Fig. 2, to move forward into the 
position shown in Fig. 3. This movement first closes communi- 
cation from the high-pressure cylinder exhaust passage Q, and 
the passage M, which leads to the chimney and opens communi- 
cation from Q to the passag:s P, which leads to the receiver and 
low-pressure cylinder. The steam from the high-préssure cylin- 
der instead of exhausting up the chimney is thus discharged into 
the receiver and low-pressure cylinder. The movement of the 
valve A causes the piston B to comein contact with the valve C 
and thus closes it and shuts off steam from the passage K. The 
engine then works compound. 


THE ‘‘RICHMOND” SYSTEM. 
Figs. 4, 5 and 6 illustrate the chief features of construction of 
the *‘Richmond” system. They are similar to the views of the 
Pittsburgh engine. To work the Richmond engine simple, the 
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Locomotive by the Pennsylvania Railroad. 
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POSITION OF VALVE WHEN ENGINE IS 
WORKING COMPOUND 


The Richmond System as applied to a Compound Mogul Locomotive by the Pennsylvania Railroad. 


throttle valve is opened and the reverse-lever thrown either full 
gear forward or full gear back. When this is done one of two tap- 
pets P, P! Fig. 4, on the reverse rod engage with the lever of the 
operating valve L, which admits compressed air or steam by a 
pipe to the chamber F, indicated in Fig. 4 and shown clearly in 
Fiz.5. The pressure of the air or steam acts on the piston P, 
Fig. 5, attached to the emergency valve E moving them for- 
ward and opening communication between the chambers M and 
Q. As Mcommunicates with the atmosphere, this movement 
allows the steam in M and Q to escape, and thus relieves the 
pressure in the chamber Q back of the piston B attached to the 
intercepting valve A. At the same time steam which passes 
through the passage N opens the admission and reducing valve 
Dad allows steam to flow into the space R, which leads to the 
receiver and low-pressure cylinder, and closes the intercepting 
valve A and opens B. The exhaust can now escape direct from 
the exhaust passage O of the high-pressure cylinder to Qand M, 

and thence to the atmosphere. and the low-pressure cylinder is at 

the same time supplied with live steam which enters the receiver 

through the pipe NV. 

T» change to compouud working, the throttle being opened,“the 
reverse lever is withdrawn from its full forward or back positions 
which disengages the tappet P or P!, and the lever of the operat- 
ing valve L, Fig. 4, cutting off the steam or air supply to the 
cavity F, Fig. 5, which allows the action of the helical spring S 
to close the valve EZ, as shown in Fig. 6. At the same time the 
exhaust steam from the high-pressure cylinder accumulating in 
the cavity O, this pressure soon exceeds that in the opposite side 
of the intercepting valve A. It is forced fromits seat and at the 
same time closes D, and thus shuts off the supply of live steam 
to the low-pressure cylinder through the passage N, and opens 
communications between the passage O, er from the exhaust of 
the high-pressure cylinder to R, and to the receiver and low-pres- 


sure cylinder, so that the latter then gets its supply of steam 
from the receiver, and the exhaust of the other cylinder, thus 
changing the working of the engine from simple to compound. 

The sleeve of the valve D has an axial movement on the stem C 
of the intercepting valve and by reason of the difference of area 
of the end of the sleeve and the shoulder cap T, the sleeve acts as 
an admission snd reducing valve to the low-pressure cylinder, 
when starting and when working simple and equalizes the pres- 
sure in the two cylinders. 

The function of the valve B is to insure a quick closing of the 
valve A when £ is opened. 

The tests of the experimental compound engine in the Pennsy!- 
vania road are now completed, and have shown a decided advant- 
age for the compound system, but the data and conclusionsdrawn 
from these tests have not yet been made public. 


CLASS L PASSENGER LOCOMOTIVE. 


Reference has peen made several times in these articles to what 
is known as the class L passenger locomotives. Theseare built from 
the most recent designs which have been evolved on the me- 
chanical department of the Pennsylvania Railroad. The accom- 
panying engravings show some interesting features in the con- 
struction of these engines. Among these are the guides and 
cross-heads which were designed, and have been patented by Mr. 
Vogt, the mechanical engineer. Their external appearance is 
shown in the perspective view of the engine and the details of con- 
struction of the guides by Fig 8. 

These are made of cast-iron and are of box shape, the form of 
which is shown clearly by the transverse section, They are 
joined together on the vertical center-line and bolted by trans- 
verse bolts as shown. Strong ribs on the back give vertical stiff- 
ness, and their form gives all the horizontal rigidity required. 
The cross-head is shown in the same figure and is made of cast 

































F. D. CaSaANaVE, Genl. Supt. Motive Power. 





Fig. 7.—Class L Passenger Engine, 








Pennsylvania Railroad. 
A. 8S. Voer, Mechanical Engineer. 
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Fig. 8.—Vogt Guide and Crosshead for Class L Engines. 


steel, and has been designed so as to be as light as possible. It 
Weighs, including the pin, 146 pounds. To get a measuré of its 
Weight, the total maximum pressure on the piston 1s divided by 
this weight. The resulting modulus, as it may be called, is 340.6 
pounds. In many cases in the older. engines, this is 158.7. Of 


course, the smaller this modulus is, the heaver is the relative 
weight of the cross-head. The importance of making all these 
parts as light as possible is now recognized by all designers of 
locomotives. It will be seen from the engraving that the cross- 
head illustrated has a wide bearing on top and against the under 
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side of the wearing surface of the guides. In running forward, 
the pressure is always upward on this wide bearing. All of the 
sliding surfaces of the guide are covered with tin 4 inch thick 
The steel slides are first planed, and the tin when melted adheres, 
to the steel. A sufficient thickness of tin is cast on the slides to 
permit of their being planed tothe proper dimensions. As shown 
in the perspective view, the design is a very neat one, and it has 
worked very satisfactorily. 

The pistons used in these engines have heads made of cast 
steel. To the outside of this a cast-iron piston ring is bolted. 
This has grooves turned in it to receive the cast-iron packing 
rings. In the under portion of the piston a segmented piece of 
an 7-shaped sectional form is fitted so as to cover the joints of 
the packing rings. It also serves the purpose of preventing the 
packing rings from turning in the piston ring. The latter is 
widened out on its under side in order to give a greater bearing 
on the bottom of the cylinder. This permits the upper portions 
and the sides of the rings to be made narrower. By this means 
the stroke of the pistons has been increased from 24 to 26 inches 
without lengthening the cylinders. The cylinder heads are made 
to conform to the shape of the piston heads, and suitable cavities 
are made in the heads to receive the wide bearing of the piston 
ring. 

SAFETY BOILER CHECK-VALVE, 

It may be remembered by some of our readers who are no longer 
young that, some 10 or 15 years ago, a serious accident occurred 
on the Pennsylvania Railroad near Pittsburgh. <A local train was 
standing at a station and a following express train ran into the 
rear end of the former. The locomotive “telescoped” into the 
last car of the local train, and in doing so one of the check-valve 
cases was knocked off and the hot water and steam in the boiler 
was discharged into the car filled with passengers. Many of them 
were killed or frightfully scalded. This accident led to the adop- 
tion of a check valve located inside of the boiler, so that in case 
of collision it would not be injured. 

The first form which was extensively used consisted of a flap- 
valve, an engraving of which is published on page 219 of the re- 
vised edition of the ‘Catechism of the Locomotive.” Experience 
showed that this form of valve was open to some objections, 
which led to the design illustrated herewith. This was made, 








Fig. 10. 


Boiler Check. 


and has been patented, by Mr. William Wright, chief draftsman 
in the machinery department at Altoona, and is now used on all 
new engines, and has been made standard by the Pennsylnania 
Railroad Company, as well as the Southern Railway Company. 

Fig. 9 gives a sectional view of the valve, and its seat drawn in 
a plane transversely to the boiler, and Fig. 10 is a side view looking 
at the valve from the inside of the boiler; also in the lower left- 
hand corner of Fig. 9 is a sectional! plan of the pipe connection. AA 
represents a portion of the boiler plate. BBisa brass flange 
riveted to the boiler plate and calked on the edges. It hasa 
circular central opening to receive the valve-seat or casing C. 
This, as shown in the engraving, has a flange outside, which 1s 
bolted to the riveted plate, and a valve-seat inside the boiler pro- 
vided with a mushroom valve, which acts vertically, thus allow- 
ing the water to enter the boiler at the valve-seat, and all around 
its periphery. The stream of water thus washes the seat and has 
the effect of removing any obstructions which might otherwise 
lodge between the valve and its seat. It should be understood 
that injectors all have check-valves of their own, and therefore 
there is the same pressure above and below the boiler-check, and, 
consequently, when the injector 1s shut off, the boiler check- 
valve is not seated by the pressure above, as is generally supposed, 
but by gravity alone. Owing to this cause the old hinged flap- 
valve often becomes inoperative by the deposition of sediment or 
incrustation on the hinge. 

It will be seen from the the engraving that the riveted plate B 
has a projection or finger F which projects into the boiler and 
over +he top of the valve, and which acts as a stop to its upward 
movement or ‘“‘ lift.” 

The valve-casing C is securely fastened to the riveted 
plate B by four bolts and a flange which is protected by 4 
circular guard or flange GG. The elbow E to which the feed- 
pipe is attached is fastened to the riveted flange by four studs. 
The valve and its seat, which would be the source of danger if 
broken off in acollision or other accident, is thus very securely 
fastened to the boiler, is all under the jacket, and as close to the 
boiler as possible, the only projecting portion being the pipe 
elbow, which is made very light at its juncture with the flanges, 
so that if it is broken it will not at the same time break any of the 
parts to which it is attached. 
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Fig. 11.—Kiesel’s Balanced Tender Scoop. 
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The flange on the elbow projects partly into the jacket, to make a 
good finish, and on being removed the valve-casing can be taken 
out throngh ‘the opening in the jacket and that in the riveted 
plate. Neither the jacket nor any other parts need be disturbed 
to take out the check valve, which can thus be readily cleaned as 
required. 

All the parts excepting the studs, bolts and nuts are made of 
brass, and as light as is consistent with the required strength. 

These checks have been applied to about 200 locomotives so 
far, and, it is said, have given entire satisfaction. In view of 
the terrible accidents which may occur from the breaking off of 
an ordinary check valve, the use of some such device as this 
should be made compulsory on railroads, and such a simple appli- 
ance being availabie, railroad managers incur a grave responsi- 
bility if they do not use it. 


BALANCED TENDER SCOOP. 


Tender scoops, in use heretofore, although answering the pur- 
pose for which they were intended primarily, still had one ob- 
jectionable feature which became more and more apparent with 
the increased speed of the past few years. This defect consists of 
the necessity of slowing down to take water from the track 
trough, thus causing loss of time; also, it was necessary that a 
definite speed be reached; for, if the speed was tooslow, it became 
necessary to hold down the dipper by means of the operating 
lever and, if too fast, the dipper could scarcely be raised, even 
though both engineer and fireman exerted all their strength to do 
so. Twenty-five miles per haur is about the greatest speeu at 
which such scoops could be raised from the trough, and then if 
the dipper did not yield at the first pull, it would be dragged over 
the end of the trough and the mouth of the dipper was thus liable 
to be crushed. In consequence, it was necessary to constantly re- 
pair or replace the dippers. : 

The tender scoop illustrated by Figs. 11 and 12, on which let- 
ters patent have been granted to W. F. Kiesel, Jr., connected with 
the Mechanical Engineer’s office, at Altoona, Pa., was designed 
to overcome this objection, the aim being to make it as efficient 
and easily operated at the greatest attairable speed as when run- 
ning slowly. 

The dipper proper, that is the portion extending from D to E, 
Fig. 11, is carried on pivoted supports or bolts T. The upper part 
of the dipper is connected to the up-take pipe M by an inter- 
mediate section J, which is supported on the pivots P, It is con- 
nected to the uptake pipe M by a semi-circular joint which is 
indicated by a dotted line. The short section can therefore turn 
about the pivot P, and can move in contact with the pipe M. The 
junction of the dipper with J is of a segmental form drawn from 
T as a center. The dipper can therefore turn about the pivot 
T, and can move in contact with J on the segmental joint. It 
will thus be seen that the dipper is balanced on the pivots T 
attached to brackets O, which are cast on and form a part of 
the intermediate section J. 

The top of the dipper is open to a point immediately above the 
pivots T, so that any spray or wave may be carried up with 
the larger body of water. 

The intermediate joint J of conduit is pivoted at P, and is held 
by cheek pieces C’. The cradle itself is attached to two rods RR, 
passing through two light spiral springs SS, which are com- 
pressed when the dipper is lowered. These springs are set ona 
yoke Y, fixed to the frame of the tender by means of bolts BB, 
and serve only as a balance for the weight of the dipper and other 
movable parts when the dipper is not in use, so that, if anything 
should give way, or a pin be lost, the dipper would not drop to 
the track and possibly cause damage. 

The nuts NN at the top of the springs project partly inside of 
the coils and form a definite stop and also a convenient mode of 
adjusting the position of the mouth of the dipper. 

The hanger H with adjustable set screw M is simply a safe- 
guard against any springing of the tender frame or arm A, which 
would result in lowering the mouth of the dipper in the trough, 
and a possibility of scraping along the bottom. 

When water is flowing into the tender, it exerts a certain pres- 
sure on the dipper, which increases with the speed of the engine. 
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Fig. 12.—Kiesel’s Balanced Tender Scoop. 


Therefore the dipper is pivoted near its center, so that the pres. 
sure in the upper half balances that in the lower half. This makes 
it entirely independent of speed. 

In lowering the dipper the only resistance is that due to the 
springs SS. In raising it out of the water the pressure on the 
trunpions JT holds down the cradle and the dipper moves round 
the trunnions T until the stops X X touch the arms of the cradle, 
This gives enough motion to the dipper to allow the mouth to 
rise clear of the water, consequently no more water rushes in 
and the rest of the movement takes place easily around the 
pivot P. 

Lowerirg and raising can be easily occomplished with one hand 
at any speed. 

The: first scoop built was in continual service for eighteen 
months without costing anything for repairs. For the past two 
years the Pennsylvania Railroad Company has been equipping 
all new tenders with this scoop, and there are now more than 
seventy-five in service. They are giving excellent satisfaction 
and are very much liked by the engineers, who claim that they 
can fill their tenders in much less distance than with the old 
scoop, and besides this they are not obliged to slow down to take 
water as was the case formerly. They can therefore more easily 
make up lost time. 

Before adopting this scoop, the Pennsylvania Railroad Co 
gave it a thorough trial, and found that it proved superior in all 
respects to anything in that line before used. It has also been 
proved that with this scoop less water is wasted by being sprayed 
or thrown out of troughs, that the cost of repairs has been ma- 
terially decreased and more water per hundred feet run is de- 
livered into the tank. Running at 70 miles per hour a 3,000-gal- 
lon tender was filled on a trough 1,000 ft. long in nine seconds. 

Before these scoops were adopted it almost became necessary 
to either increase the length of troughs or use more of them, be- 
cause it was nearly impossible to fill the tanks with the old scoops 
when used in connection witb the larger locomotives. Now there 
is no difficulty in this respect, even when running double-header 
engines, The Pennsylvania Railroad Co. is also equipping their 
new mogul fast freight engines with this balanced scoop in order 


to be able to run through without stopping or even slowing up to 
take water. 
FIREBOX. 


From the perspective view it will be noticed that the sides of 
the firebox are of a somewhat peculiar form. The back part of 
the waist of the boiler where it joins the firebox 1s of large 
diameter, and it was desirable to make the front of 
the firebox conform to the contour of this part of the waist 
where they join each other. If the width of the firebox had been 
made equal to the largest diameter of the waist it would have 
contracted the space very rauch between the sides of the firebox 
and cab. Consequently the front portion of the firebox steel was 
swelled out to the diameter of the shell, and the swell was 
carried by a diminishing taper from the front to the back. Te tip 
or Belpaire part of the firebox shell it will be seen is made of less 
width than the diameter of the waist, which gives more room for 
outlook between it and the cab. 


VALVE GEAR. 


The maximum throw of the valves of these engines is six inches, 
the throw of the eccentrics being 54, the difference being due to 
the effect of unequal length of rocker arms. ‘1hevalves have 1 
inches lap, 7, inch lead when working full stroke in the forward 
motion and ,', inch lead in the backwark motion. The valves have 
js inch inside clearance in the front steam port and 3} inch on 
the back one. The unequal clearance is given in order to equal- 
ize the points of release, and thus make the engines exhaust 
“square,” as it is termed in roundhouse vernacular. 

Another feature of the construction which may be commended 
in those engines is the admirable arrangement of steps and hand- 
holds which are provided for the men. Commencing from the 
front of the engine, it will be seen that a step is attached to the 
side of the pilot about half way between the bottom and the top, 
and a semi-circular hand-rail is attached to the lower portion of 
the smokebox front. Another step is placad to the side of the 
smokebox, with a short hand rail above it, and on a horizontal 
line with the center of the smokebox. The usual hand-rail is 
provided at the top of the boiler, and extends to the front of the 
smokebox. At the back end of the engine two steps of liberal 
size are provided, which are held in suitable box-shaped guards. 
Similar steps are attached to the front and back end of the ten- 
der. Over each pair of these steps long vertical handholds are 
placed, which are within convenient reach from the ground. 
The step at the back end of the tender is a new feature, and a 
very excellent one. With all the care that can be taken, and 
with all the appliances which can be provided, the occupations of 
locomotive engineers and firemen aro still frightfully dangerous, 
and there is no excuse for omitting such comparatively inexpen- 
sive attachments as have been described. Nevertheless they very 
often are omitted, or are wretchedly inadequate for the purposes 
for which they are intended. Such omission or neglect is crim- 
inal, and ought to be punishable in some way. 

(To be Continued.) 








The New Heilmann Electric Locomotive. 


The Revue International de l Electrite is unsparing in its criti- 
cisms of the new Heilmann locomotive. From a recent article 
translated by the Electrical Review, we take the following: The 
Heilmann locomotive, which was tried in 1893 on the Western Rail” 
way of France,has now been constructed or is now re-constructing, of 
a size to develop 1.350 horse-power. Improvements suggested are bet- 
ter suspension of the motors, a new type of steam engine, and modi 
fied driver’s apparatus. The boiler is to be of ordinary locomotive 
type. The heating surface will be 180 square metres (1,937.5 square 
feet), and the grate surface 3.3 square metres, or about 35 feet—a 
pretty large area for a European locomotive. The engine is to be a 
Williams and Robinson, with six cranks. The Heilman scheme 
simply brings electrical working into contempt, for it cannot prove 
aneconomy. It carries an immense boiler,and a six-crank steam 
engine, and its one advantage is that in going uphill the steam 
engine can be run at speed, and will not therefore lose 
power, as is now the case with a locomotive, which as it 
travels slower, also revolves slower, and loses power 
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thereby. But this is to some extent a fable. When 
a locomotive mounts a hill it revolves more slowly, and, therefore, 
gets more pressure, and for an occasional hill it is not usually 
necessary to take along the whole roundhouse. However, our 
readers may judge for themselves. The two generators, of a press- 
ure of 450 volts, are excited by a dynamo, driven by its own 28 
horse-power engine, the motors are fixed tothe frame of the bogies, 
and have an elastic connection with the axles. The power is 1.000 
horse power at the rai]. The drawbar pull is a little under half the 
cylinder output. The tyre pull is about 75 per cent. of the cylinder 
indication, so that: of 1,000 horse power, 250 is lost in the transmis- 
sion and 250 in the engine considered as a carriage, and the new 
engines are to be capable of hauling 350 tons at a speed of 100 
kilometers about 80 miles). It is thought that at present the ad- 
vantage as to coal consumption rests with the ordinary locomotive 
The first Heilmann engine weighed 115 to 120 tons, and only devel- 
oped 450 horse power, but the new machines are to develop 1,000 at 
the rail, and spparently only weigh 120 tons, or at the rate of 100 
kilograms per horse power, as compared with the weight of torpedo 
boat machinery only 16 kilograms per horse power, a comparison 
of little moment, however, considering the difference of conditions 
It is expected that these new moving stations will be ready for trial 
at an early date. We do not doubt that the locomotive will 
run; that it will do so ata highspeed; that it will haul good 
loads; that it will be a hill climber. We may admit all this, and 
more; and we think we shall still be free to paraphrase a famous 
French saying and repeat, “It is magnificent, but it is not enzineer- 
ing.” 








The Bates Thermic Engine. 

For a year or more brief notices have appeared of a new gas 
motor that was to do wonders, but an air of mystery sur- 
rounded it, until a few weeks ago, when a 100 horse-power engine 
was put on exhibition in Philadelphia. This engine, known as 
the Bates Thermic engine, is of the vertical type, and has two 
single-acting cylinders 15.75 inches in diameter and 15.75 inches 
stroke, and has been run at various speeds up to nearly 200 revo- 
lutions per minute. 

The cylinders are in three sections, one above the other. The 
lower one is the barrel, in which the piston and its packing 
slides; this is kept cool by awater jacket. The section im- 
mediately above this is the space in which the gas is burned, 
expanded and made to perform its work on the piston. The 
water from the jacket of the lower section rises intu the 
jacket of this one and controls its temperature. The cir- 
culation of water is so slow, however, that it turns to steam be- 
fore it leaves the jacket of the third section, in which the admis-. 
sion and exhaust valves are placed, and which forms what might 
be called a valve chest. 

The exhaust gases from the cylinders pass into two regenerators, 
which take the place of one side of the A frames which usually 
support the cylinders of a vertical engine. In these regenerators 
the exhaust parts with a portion of its heat to compressed air 
forced through it by a horizontal cumpressor driven from the 
crank shaft. Part of thiscompressed air is used in the combustion 
of the gas in the engine cylinders, while the remainder of it goes 
to a gas producer standing behind the engine. Here it is joined 
by the steam generated in the jackets of the engine cylinders and 
passes up through the fuel, making a kind of producer gas, called 
‘‘Gardie” gas after the inventer. The gas is generated under a 
pre-sure of about 70 pounds and is led through a ‘‘ dust separa- 
tor” to the throttle valve of the engine, from whence it goes to 
the cylinders. 

Each cylinder has three valves in the top head, one for gas, 
one for air and the third for the exhaust. These three valves are 
all of the poppet type and are operated by cams on a horizontal 
shaft extending across the tops of the two cylinders and driven 
by bevel gearing and a vertical shaft, which in turn is driven by 
the main shaft. The governor, acting on the admission valves 
ooly, is of the ball type and is said to give perfect regulation. The 
variation in speed is very perceptible, however. Itshould be said 
that the gas is not exploded in the cylinder but burns as it enters 
until the admission valves close, when it expands as in the steam 
engine, The indicator card ,thus resembles those taken from a 


. steam engine, rather thin the ordinary gas-engine cards. The 


initial pressure is under 100 pounds. 

From this brief description it will be seen that this engine is 
simply a gas engine fitted with a regenerator and a gas-producer. 
There is nothing mysterious about it and its advantage over other 
gas engines, if it proves to have any, will be in the fact that a part 
of heat lost in the jacket and exhaust of other gas engines, is 
utilized in this one. This is certainly a desirable object to at- 
attain. The resulting economy in this case has not been 
great, however, as the coal consumption under test is about 1.2 
pounds of coal per horse-power per hour, a figure which has been 
beaten by well-designed gas engines of the common Otto-cycle. 

As already stated, the main shaft drives an air-compressor for 
furnishing air to the gas-producer and the main cylinder. A 
small water pump is also driven from the main shaft to supply 
water to the cylinder jackets. In order to start the engine after 
it has become cold, a steam boiler and an independent air-com- 
pressor must be employed to furnish steam and air, until the pro- 
ducer is in running condition, or for say nearly one hour for a 
100 horse-power enyine. A very small dynamo 1s also needed to 
heat two thin plates in each cylinder, which are employed to 
ignite the gases, but which keep hot enongh for that purpose 
without an electric current once the engine is started. 

It will thus be seen that a rather formidable array of machinery 
is needed, and it is not clear where the saving is to come in over 
a good gas engine with an independent gas producer, in the 
operation of which the heat of the jacket and exhaust is in some 
measure saved by regeneration in one form or other. In fact this 
type of engine is somewhat handicapped by the fact that every- 
thing is under pressure, even the production of gas, and the air 
needed for this process must be compressed to 70 pounds pres- 
sure. The net output of this particular engine is 100 horse-powrr 
but it generates about, 140 horse-power, of which 40 horse-power 
is used by the compressor. 











Communications. 








Metal Cars in France. 





EpitoR AMERICAN ENGINEER, CAR BUILDER AND RAILROAD 

JOURNAL: 

Mr. Tolmer’s article on the results of from twenty to thirty 
years’ experience with metal under-frames for cars on the 
Eastern Railroad of France, published in your August issue, is of 
great interest and value to American railroad men. 

The writer has recently had occasion to examine metal under- 
frames of a number of locomotive tenders formed principally of 
heavy angle iron, and which had been in service from five to 
eleven years. Even in this comparatively short period the 
angle irons forming the sills and crossties were very badly rusted, 
many of them fully as bad as the section shown in Mr. Tolmer’s 
article from cars that had been in service over twice this length of 
time. It was found also tkat the corrosion occurred almost 
entirely in those portions of the sills which are exposed and not 
covered by attaching other members of the frame tothem. At 
these points comparatively little corrosion had taken place. 
The cause of this condition was, of course, due to the exposed 
parts not being kept covered with paint. Had they been kept 
thoroughly painted, I have no doubt they would stili be in almost 
their original condition. The very excellent results obtained from 
metal under-frames on the Eastern Railway of France is undoubt- 
edly due to their being carefully protected by paint, which is re- 
newed at sufficiently frequent intervals to keep the surface well 
covered. There is no doubt that there are many places in metal 
under-frames that are difficult to reach with a paint brush, but 


_ there seems no reason why this should be neglected if the now well- 


known device for applying paint with a spray formed by com- 
pressed air, flowing through a suitable nozzle, is used. There is no 
doubt the thorough protection of metal under-framing by liberal 
use of paint well maintained is an important matter and too often 
neglected in American railroad practice. E. M. H. 








Mr. W. B. Greenlee, in the American Geologist, estimates that 
the volume of water absorbed in the earth’s crust to a depth of 
one mile, and over the entire land area of the globe, is 8,498,000 
cubic miles. 
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Universal Construction Company’s Steel Car Loaded With 40 Tons of Structural Steel. 


A Heavily Loaded Flat Car. 


On Sept. 22, 1896, on train No. 583, of he Chicago & North- 
western Railway, leaving Chicago at 8:45 p. m., there was taken 
to St. Paul car No, 201, built by the Universal Construction Com 
pany entirely of steel and loaded with 80,120 pounds of structural 
steel for the Northern Pacific Office Building, or which the Uni- 
versal Construction Company has the contract. The accompany- 

ng cut, from a photograph taken at St. Paul, shows the size of 
the load and the method of securing it Careful inspection on 
arrival showed that the car and its freight had traveled in perfect 
safety and good order, and as the train referred to is a fast mer- 
chandise train and arrived at 2a. m.on the 24th, showing that 
only 274 hours were taken in transit, it is evident that this large 
and uvique load did not in any way interfere with the usual rapid 
movement of this train. It speaks well for the construction of 
the car and trucks and the disposition of the 40 tons of material 
placed thereon. 

The Universal Construction Company is continuing its experi- 
ments and its development of the metal car. It is just completing 
the construction of a modified form of flat car built on the Pen- 
nock plan, but somewhat simplified. It is also operating gondola 
cars in the coal business, carrying from 68,000 to 75,000 pounds at 
a trip, while its ore cars (one of which was exhibited at Saratoga), 
are carrying from 78,000 to 89,000 pounds at atrip. No weakness 
or defect has developed up to the present time in any of these 
cars, and the company is so well pleased with the result of its 
experiments, that it is bringing out further designs for refriger- 
ator, stock and hopper cars. It has recently received inquiries 
from South America for equipment built on these lines. 








The Cleveland, Cincinnati, Chicago & St. Louis Railway 
Company has abandoned the use of dummy couplers for hanging 
up air hose on its freight cars, and these cars will be accepted in 
interchange without the dummy couplings. Bills for repairs or 
replacement of same will not be accepted. 


Water-Tube Boilers on French War Ships. 


A Paris correspondent of the Steamship, writing on the suject of 
water-tuoe ooi.ers in the French Navy, says: ‘‘The question of the 
tubu.ar boilers, which Mr. Allan repeatedly raised in the House of 
Commons last session has sprung up here in consequence of the 
partial disablement necessitating the detention of two ironclads at 
Brest These vessels, the Bouvines and the Amiral-Trehouart, 

orm part of the northern squadron. They put into Brest last 
week, on arriving from St. Malo, and an examination of their boil- 
ers revealed defects in a certain number of the tubes, The latter 
needed to be replaced ‘to avoid accidents similar to those which 
recently occured on board the Jaureguiberry.’ After Mr. Allan’s 
unwearied denunciations of the Belleville turbular boiler—one of 
his grounds for attack being that it was a French invention practi- 
cially untested—and after the reiterations from the Treasury bench 
that the tubular boiler adopted had, on the contrary, undergone 
the most convincing tests, that it offered enormous advantages in 
respect to the time demanded for getting up steam, etc., and that 
the British Navy could not afford to be in arrears, it seems strange 
to find a French naval critic assailing the tubular boiler, and urging 
a return to the cylindrical boiler, Another interviewed person on 
the same side severely blames the Ministry for the Marine for fit 
ting new war vessels, such as the Chateaurenault, the Guichan 
and the d’Hstrees, with the tubular, or, as they are te:med here, 
multitubular boilers. He quotes the example of the Italian Marine 
Department, which, asthe result of the catastrophe on board 
the Jaureguiberry, at once substituted the cylindrical boiler 
defended by Mr. Allan for the tubular variety fitted to the cruiser 
Varesa, then in course of construction. The breakdown of the 
Amival-Trehouart was pronounced at Brest to be due to deposits 
inseparable from the system of the water-tube boilers. Three 
types of these boilers exist at present. in the French Navy, and as 
it happens, they are placed upon three cruisers of an identical 
class—the Chasseloup-Laubat, the Friant and the Bugeaud. The 
Belleville may or may not resembie either of the types in question, 
but those who have criticised its adoption for British war vessels 
may be interested to learn that a strong cry has been raised on 
this side of the Channel for a further series of tests, and for the 
return to the cylindrical boiler at any rate until the superior char- 
acter of the water tube boilers has been placed beyond all doubt 
by a perfection of the system. 
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Small Plant for Handling Coal and Ashes for Locomotives. 


Cleveland, Cincinnati, Chicago & St. Louis Railway. 





Some months ago we described the plant for handling coal and 
ashes for the locomotives of the Cleveland, Cincinnati, Chicago & 
St. Louis Railway at Wabash, Ind. That plant is completely 
equipped with conveyors and manual labor is reduced to a mini- 
mum. But it is not always possible to put up such a plant, a case 
in point being the terminals of this same road at Louisville, where 
there is not room near the roundhouse for a regular coal chute, 
with conveyors. 


ash pit, served with a crane, and further away from the round- 
house is a second crane on the coaling platform. The cranes 
are shown in Fig. 2, and in Fig. 3 is shown one of the ash cars 
placed in the ash pit. 

The cranes are of the pillar type, and are worked by com- 
pressed air, and have a capacity of 3,000 pounds. The cylinder 
is 12 inches in diameter, and has a $-foot stroke. Its piston 
carries a sheave at its outer end and a 4-inch wire rope with one 
end secured at a fixed point passes around this sheave and over 
the one at the end of the crane. The load thus moves twice as 
fast and twice as far as the piston of the air cylinder. - The other 
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Fig. 1—Pla» of Coaling Tracks at Louisviile. 
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Fig. 2.-Pneumatic Crane for Handling Coal and Ashes at Louisville —C., C., ©, & St. L. Ry. 


At this point the problem of reducing the expense of handling 
coal and ashes has been solved in a way which will be readily un- 
derstood from the accompanying engravings. Fig. 1 shows the 
arrangement of tracks at the coaling station. The upper track is 
the in-going track to the roundhouse. In this track is located an 


details of the cranes will be readily understood from the drawing. 

In the bottom of the ash pit there is a track of 30 inches gage, 
on which travel cars such as shown in Fig. 3. The bodies of these 
are made of ;,-1inch plate, put together at the corners with 1}- 
inch angle iron, and stiffened at the top edge with 14 inch by }-inch 
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Fig. 3.—Car for Ash Pit at Louisville.—C., C., ©. & St. L. Ry. 


iron and at the bottom with 2-inch by 4-inch iron. The bottom 
is a door hinged at one side, and held at the other with the hook 
seen in the side elevation of Fig. 3. Across the top of the box are 
two iron crossties, to each of which is secured two eyes, by which 
the car 1s lifted bodily out of the pit when it has been filled with 
ashes. 

The pit is long enough for five of these cars, and they are 
handled by one of the air cranes, by whic they are lifted out of 
the pit, swung over to the next track, and their contents emptied 
through the drop bottoms into a car kept standing on the coal- 
storage track. 

The coaling operations are conducted by nieans of the other 
air crane. There are 12 coal buckets on the platform, each 
capable of holding about one ton, and these are so arranged that 
they can be conveniently filled from a car standing on the coal- 
storage track. When an engine is to be coaled the contents of as 
many of these buckets as necessary are delivered on the tender 
by means of the crane. At present between 15 and 20 engines 
are coaled daily with this plant. 

The arrangement has proved so satisfactory for a small plant 
that a similar outfit is being installed by the same road at East 
St. Louis. Ill. 








Experiments on a Steam Engine at Liege University, Bel- 
gium, by Professor Dwelshauvers-Dery, 1896. 


NOTES BY MR. BRYAN DONKIN, M.I.C.E, 


For the last few years Professor Dwelshauvers-Dery has been 
making, with his students, some interesting experiments on his 
single cylinder horizontal surface-condensing steam engine, pro- 
vided with a brake pulley, cooled by water. Steam is introduced 
into the three jackets, barrel, and covers, or not, at pleasure. 
Superheated or saturated steam is used. All measurements are 
made so that a heat balance is obtained in each experiment. . The 
cylinder of the engine is 1 foot diameter, and the stroke 1 foot 115% 
inches. These experiments have been going on for some years, and 
it may be interesting to give a brief summary of some of the results 
which Professor Dwelshauvers-Dery has arrived at. 

Experiments with a brake pulley to obtain the mechanical equiv- 
alent of heat.—The professor made several very exact experiments 
to obtain the mechanical equivalent of heat due to the rise in temp- 
erature of a certain quantity of water cooling the hollow brake. 
This brake absorbed a certain quantity of power, and so much heat 
was put intothe pulley. By a water cooling arrangement this heat 
was continuously taken away by the water, cold water going in and 
hot waterrunning out. The quantity of such water was very accu- 
rately measured by means of a circular orifice. previously gaged by 


tanks with extreme care. He thus had all the means of ascertain- 
ing the power absorbed by the brake, the quantity of water, and its 
rise in temperature. The mechanical equivalent of beat, as found 
by Rowland, is now generally admitted to be 778 foot-pounds per 
Fahrenheit unit. This, in metric measurement, is equivalent to 
42633 kilogramme-meters per calorie. The mean of six-brake ex- 
periments made by the professor works out at 427°22 kilogramme- 
meters, or higher than the first figure by a tenth of 1 per cent.—a 
very satisfactory result, The mechanical efficiency of the engine in 
these experiments was 88 per cent., or, in other words. 12 per cent. 
of the total indicated power was absorbed by working all the parts 
of the engine itself. 

Experiments relating to the advantage of draining the steam- 
chest, using steam jackets, and also superheated steam.—To deter- 
mine the consumption of steam in pounds of water per indicated 
horse power hour, the professor calculated the experimental re- 
sults as follows: He took the number of thermal units actually 
used by the engine per indicated horse power per hour. Then taking 
the humber of thermal units per pound of steam as 1,179, he obtains 
the number of pounds of water per indicated horse power hour. This 
is the right method when it is desired to compare the pounds of water 
per indicated horse power hour from different steam engines, and 
particularly when some engines use superheated and some saturated 
steam; or if they work with different steam pressures. With regard 
to draining the steam chest or the steam jackets, the hot water can 
either be sent down the drains to wasteor the heat in them utilized 
by being pumped into the boiler. It is, therefore, necessary to cal- 
culate separately the pounds of water per indicated horse power 
hour in these two very different cases, and this has been done in 
the following tables. In this way the economy has been obtained 
separately for each of these three great questions, viz., draining of 


_the chest, steam jackets, and superheating the steam. Engine 


working condensing in all cases: 


TABLE A. 








Consumption of 
steam in lbs. per 
in three) 1. H. P. hour. 
jackets, barrel,;——— 
and two covers| The bo! 
or not. drained|The hot 
water | water 


Draining ths hot|Steam 
water from 
steam chest or 
not. 


No.|Kind of Steam. 


being | sent to 
wasted.| boiler. 


32.64 0 00 
30.43 29.61 
24.57 24.00 
21.81 


21.10 
25.56 








..|Saturated Not draining. 
steam. 
do. Draining. itto 
do. Not draining. Steam in jackets. 
do. Draining. ditto 
..| Superheated 
steam (72deg. F. 
of — ) 
rs) 


Not draining. No steam in 6.00 


jackets. 
Draining. 


do. Not draining. 
do. Draining. 


26 92 
19,16 
19.42 


27.06 
19.47 
19 83 





ditto 
Steam in jackets. 
ditto 

















Steam pressure, 80 lb. Cut-off, one-tenth. Working, condensing. 
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TABLE B. 
The economy due to the draining of the steam chest only is ob- 
tained by comparing 





The economy is part 
of hot water 

















In the case of Being { Being 
wasted, utilized. 
Per cent. | Per cent. 
2 and 1 Saturated steam and no steam in jackets.. 6.387 9.29 
4 and 3 steam in jackets........ 11.27 | 12.08 
6 and 5 Superheated steam and no steam in on ga — 5.87 ‘Se . 5.33 
8 and 7 steam in jackets... — 1.82 | — 1.34 





PS The sign minus ( — ) indicates a loss instead of a gain. 








TABLE C. 
Economy due to using steam in the three jackets is obtained by 
comparing 





Percentage of econo- 
my,is as follows, the 
drained water being 


Lost Utilized. 





In the case of 





| Percen. | Percent. 
3 and 1| Saturated steam and not draining the chest.; 24.72 26.4 














4 and 2 ** draining the chest.. 28.27 28.73 
Buperhentes steam and not draining the 
7 aD Bl CRORE. doccccccccceces cecpeccsuscctccecees: cece 23.80 25.02 
8 and 6; ‘Superheated steam and draining the chest..| 26.7 27.86 
TABLE D. 


The economy due tu superheating only (amount of superheat 7 
deg. Fabr.) is obtained by comparing 








| 
Percentage of econo- 











my the drained hot 
| water being 
In the case of 
| Lost | Utilized. 
| Per cent. | Per cent. 
5 and . No steam in jackets and not draining chest.} 21.70 0.00 
6 and 2 “ draining the chest. 10.98 9.07 
7 and Steam in jackets and notdrainipgthechest.| 20.75 |} 20.16 
8 and 4 - draining CHOSE... .ccees 8.06 7.97 











‘The best experiment in this single-cylinder engine in n the consump- 
tion of steam was with superheated steam of 72 degrees Fahren- 
heit (of superheat), both in the cylinders and jackets, and not drain- 
ing the cheet, which resulted in 19.45 pounds of steam per indicated 
horse power hour. The least economical was with saturated steam 
without jackets and without drainage, when the engine used 32.6 
pound per indicated horse-power hour. Comparing these two re- 
sults, there is am advantage of 41 per cent. in favor of the combined 
effect of using superheated steam both in the jackets and inside cyl- 
inder, as compared with no jacket and no draining, and saturated 
steam. It is well toadd that this steam engine was not made for 
greatest economy, but for educating the University students in all 
the practical details of making engine tests, taking diagrams, and 
accurately recording results—an education which has had great 
success at Liege, and is very popular with the "young men.—The 
Engineer. 








The New Torpedo Boats. 


On October 6th the contracts for the new torpedo boats for the 
U.S. Navy were awarded as follows: To the Bath Iron Works, 
Maine, two 80-knot boats of 230 tons displacement for $235,C00 each ; 
these boats will be 180 feet long, 184¢ feet beam, 114¢ feet deep, 5 
feet 34¢ inches draft. To the Union Iron Works, one 30-knot boat 
of 273 tons displacement for $227,500; it will be 210 feet long, 2044 
feet beam, 14} feet deep, 6 feet draft. To Wolff & Zwicken, Seattle, 
two 224¢-knot boats of 117 tons displacement for $75,100 each ; these 
will be 146 feet long, 153¢ feet beam, 10% feet deep, 53¢ feet draft. 
To the Herreshoff Manufacturing Company one 22!¢-knot boat 
and two 20-knot boats: the 20-knot boats will be of 4634 
tons displacement and will cost $37,500 each; they will be 
100 feet long, 1244 feet beam, 31¢ feet draft and 850 horse-power. 
To Columbia Iron Works, Baltimore, and the Charles Hill- 
man & Co., Philadelphia, one 20-knot boat each for $49,000 and 
$48,500 respectively. These two boats will be alike and have 65 
tons displacement, 101144 feet long, 124¢ feet beam, 414 feet. draft 
and 850 horse power. It is reported that these 20 knot boats, so 
much slower and smaller than craft of this character now built by 
other nations, are of such dimensions that they can be sent through 
the canals to the great lakes if occasion should require it. 





New Equipment on the Baltimore & Ohio Railroad. 





On the occasion of a recent visit to the Mount Clare shops of the 
Baltimore & Ohio Railroad we had the pleasure of seeing one or 
more engines of several cla:ses embraced in the order of 75 given 
out some months ago. Most of these engines have been delivered 
now, and Mr. Harvey Middleton, General Superintendent of Mo- 
tive Power, has kindly furnished us with the principal dimensions 
of several classes of them and with photographs from which the 
accompanying engravings were made. 

The new passenger engines are of the ten-wheeled type, and 
are of two classes, differing from each other chiefly in the 
diameter of the drivers and the size of the cylinders. The larger 
engines have cylinders 21 by 26 inches, and driving wheels 78 
inches in diameter. Unless we are mistaken these are the largest 
drivers ever used in this country on ten-wheeled engines. The 
cylinders and boilers are large, and give these engines great 
power. They are intended for service on the heavy express 
trains between Philadelphia and Washington. There are a num- 
ber of interesting details in their construction, and we hope in the 
near future to illustrate these details from working drawings. In 
the meantime we present an engraving from a photograph which 
gives an idea of their handsome appearance. The leading dimen- 
sions of the two classes of engines are as follows : 
21-INCH BY 26-INCH AND 20-INCH BY 26-INCH, TEN-WHEELED PAS- 


SENGER ENGINES BUILT FOR THE B &0O.R.R. BY THE 
BALDWIN LOCOMOTIVE WORKS. 





Type and number ordered....Ten wheel 6 4 
Simple or compound....... ..... .... «+. Single apes 
Te WEE IN ig sack caence cova coos 24 ft. 6 1p 24 ft. Gin. 
Pees We vc. sccivda de co ceecceces 13 ft. 8 ine 13 ft. 8 in. 
Total wheel base of engine and tender.. 51 it. 84 in 51 ft. 844 in. 
Total length of engine and tender....... 61 ft. 9 in. 61 ft. 9 in, 
Diameter of cylinders.................... 21 in. 20 in. 
SR I ik ba. v odin: da ececcccecccs 26 in. 26 i 
iiameter of piston rods.................. 3% in. 3% in. 
Size of Steam ports....... .....cseeee se: 19in. by 18¢in. 19 in. by 1% in. 
Size of exhaust ports................+000- 19in. by 234in. 19in. by 25 in. 
Greatest travel of slide valves.... ...... 6 in. 6 in. 
Outside lap of slide valves............... lin. 1 in. 
Lead of slide valves in full stroke....... +s in. Py og 
Diameter of driving wheels, outside, ... 73 in 
Kind of truck wheels..................... "Wrought center Wrought center 
Diameter of truck wheels........... ue 33 in. 30 in 
Size of driviig axle journals 8 in. by 10 in. 8 in. by 10 in. 
Size of truck axle journals..... ..--- Sin, by 10 in. 5 in. by 10 in. 
Size of main cranx pin journals........ 6 in. by 6 in. 6 in. by 6 in. 
Description of boiler........ .. ........ Wag. top Wag. top 
Diampter of boiler atsmal.est ring.... . 60 in. 60 in, 
Material of boiler... ...........-..-.eee0s Steel steel 
Thickness of plates in boiler barrel..... 5¢ in. in. 
Thickness of plates in firebox shell..... fs in. ; in. 
Thickness of plates in sides, back end 
and crown of firebox................... 3¢ in. yy in. % in. % in, 
Thickness of plates in front and back 
SN I dak ka bai cds wacecent ¥4 in. \% in. 
Kind of horizontal seams................ Butt Butt 
Kind of circumferential seams........... Double riveted Double riveted 
) i eee Iron No. 12 w. g. Iron No. 12 w. g. 
PRU ON OI ieee ccbacscsccctecssccses 231 231 
Outside diameter of tubes__............... 24 in. 2% in. 
Lens th of tubes over tube sheets........ 14 ft. 74% in. 14 ft. 7% in. 
Inside length of firebox.................. 12036 in. 120% in. 
Inside width of firebox. ................. 41 in. 4l in. 
Depth of firebox from crown sheet to 
bottom of mud ring.................... F.73% io. B. 61. F. 73% in. B. 61 
Water spaces, sides ni DR Ge cncte caus 3 3 
Water bg — Se eee 4 4 
Crown — tayed with (one L-ir n 
front, bolts 1% DEED. cies dvcuccets notes stays Radial stays 
ek... Se aan 31% 31% 
Height of dome (from top of rail)........ 14 ft. 9 in. 14 ft. 4 in, 
Steam pressure, pounds ................ 190 190 
Kind Of @FAt@..... oc. cece cccce acaiaiu nadie Rocking Rocking 
Grate surface, square feet............ 24.27 34.27 
Heating surface of firebox, square feet... 215 2 215.2 
Heating surface o: tubes, :quare feet.. 1,978.52 1,978.52 
Total heating surface, square feet....... 2,193 72 2,163.72 
— from top of rail to top of smoke- 
8 RRR ak SO een 15.0 in. 14,7 in. 
Tires. kind and make ‘(Standard)........ Steel Steel 
Tender 
Wheels Mt Madsbatieitighecevesstes 36 33 
DB vice tinteReeascavcedetecreccceescess Steel Steel 
Size of axle journal.............. .....++- 4% by 8 4% by 8 
Water capacity of tank.................. 3,500 3 
Frames, wood or metal............ ....- Wood Wood 
Breakbeams, kind and make (Nat'l 
Osc cs th cakhietinss - cndscces: 


24 in. 244 in. 
Break heads and shoes, kind and make Mall. head Cast iron shoe 
Details of Equipment. 


Guides and crossheads, type and metal 
‘two bar type iron :C. H,) guides, oot steel crosshead 







Commecting TOGB.. 060k. .cccccsee cove Steel, parall t rods I , solid ends 
cL , SR TT Westinghouse- American — — 
pT Pee re are ee are etree Nathan 8S. Nathan 8. F. 
Sapa dincdnccajgededsevéciases No. 10 Metropolitan No, 10 Metropolitan 
VERNON cis instndsccicn det unsieewaneoees, coaseatnaata Thiee Cc ale Muffled, 2% in. 
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OE oS is cccwewsvdvvstc -«++. 1 wo Crosby thermostatic 

GO a suian cs cdawtbaenses ce rscnante 6 Ww 

Headlights.......... : as Nn. sq. 

Special devices.Compressed-air signal; Leach tandem : 
Gold Steam Heating device; Gould coupler. 


In the construction of all of these engines 
there are a number of details of interest. One 
feature that should not be overlooked is the 
manner in which the frames are braced. - In 
engines whose boilers project through, or nearly 
through, the cab, the foot-plate. is conspicuous 
by its absence, or is at best a comparatively 
short affair. The long foot-plate- undoubtedly 
does much to prevent working of the frames, 
particularly ina longitudinal direction, and 
yet when the long foot-plate is omitted noth- 
ing takes its piace in bracing the frames against 
im? *endency to a racking motion of this kind. 
The cylinder saddles alone must resist the 
Strain, and the mechanical] department is of 
the opinion that herein is a partial explantion 
of the trouble with loose cylinder fastenings 
and fractured saddles. To remedy these trou- 
bles the new engines, and also such engines as 
go through the shops for heavy repairs, are 
provided .vith wide and heavy plates extending 

<10ss the frames at some convenient point. In 
the new consolidation engines they are placed 
on top of the frames immediately back of the 
cylinder saddie and are 20 inches wide in the 
middle and 24 inches wide at theends. They 
lip down over the frame inside and outside 
and are solidly bolted into position. In the case 
of some 10-wheeled engines being repaired in 
the shops the plates were placed across the 
frames at a point about midway between the 
cylinder saddle and firebox. Their exact loca- 
tion is of course a matter of convenience and 
clearance of other parts of the engine. Some 
of the new consolidations also have several 
heavy ribs on the outside of the saddles. 

The guide-blocks on the consolidations each 
have three bolts, or one more than usual, mak- 
ing a very secure fastening. The parallel rods 
all have solid ends except the front ends of the 
front rods, where straps are used, as the cross- 
head would have interfered in the removal of a 
solid end rod. 

Considerable care has been exercised in all 
the engines to have the cab fixtures convenient 
to the men, and the interiors of the cabs look 
very comfortable. . The fireman has a steam 
gage for his own use, the face of which is ex- 
pos:d through an opening in the back of the 
cab. The fronts of the cabs are cast iron, from 
the boiler to the doors and windows. 

The tanks have large filling-holes, that avoid 
the necessity of stopping exactly opposite a 
water station. The opening is 4 feet long and 
1 foot wide, and is placed the long way across 
the tank. The water-spout can thus be at con- 
siderable of an angle and yet deliver water inio 
the tank. There are a number of other features 
of the 10-wheeled engines, to which we will 
call attention when we publish the detail 
drawings. 

On most roads the problem of counter- 
balancing engines refuses to remain settled, and 
if the mechanical department grapples with it, 
and, as they think, vanquish it, the obsequies 
are hardly over before its ghost appears. No 
matter how good the rules adopted and the 
precautions exercised, it seems as if some vi0- 
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Mr. HARVEY MIDDLETON, Superintendent of Motive Power. 
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lations of the practice of the road , ron 
will remain to be discovered from ~ Eaves 
time to time. On this road they 
recently took the wheels out from 
under some modern passenger ie 
engines and found the axle jour- <*> 
nals smooth and apparently in 
good condition, but eccentric with 
the remainder of the axle by as 
much as three-sixteenths of an 
inch in the worst cases. The tires 
were also in bad shape, and upon 
examining the back pair of driv- 
ers they found that the builders 
had balanced all the revolving, 
and from 12 to 47 pounds more 
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for those wheels, Unfortunately 
the main wheels had been removed 
from their axles by the time this 
discovery was made, and it is not known whether or not they 
were short of balance. But this is an illustration of the necessity 
of extreme vigilance in following out the details of counter- 
balancing, if correct practice is to be obtained. 

The consolidation engines built for the company are of two 
sizes. The larger of these isshown in Fig 1, and has cylinders 22 
inches by 28 inches. The smaller engines have cylinders 21 inches 
by 26, and resemble the larger engines so much in general appear- 
ance that we have omitted the photograph of the smaller. The 
smaller engines do not have the second small steam dome seen in 


Total Wt. 145,000 Ibs, 


Diagram of 21 by 26-inch Ten-Wheeled Engine—Baltimore & Ohio Railroad. 










Diameter of boiler at smallest ring .. ..........ccceeees  cecmeencecs 64 inches 
a ere eer “ wade nick cain Park Bros., steel 
Thickness of plates in boiler barrel.............. -- 7 inches and %& inches 
Thickness of plates in firebox shell............ cc cece eececnececeees inches 
Thickness of plates in sides, back and crown of firebox..... .3¢ and ,; inches 
Thickness of plates in frontand back tube sheets bt os cas abeeneawal ¥% inch 
Kind of horizontal seam ... ...............: -Butt with double ‘ook 
Kind of circumferential! seams. double riveted 
Re Oe Gia 55 fos cinee cqecnceccdocn vcicdookandssssaceasaeneesenal Tron 
TR Oe ai aaa ince oi cw ci.gnndadegccceindacs ceseaeudecss eae 248 
Outside diameter of tubes......... phe R 4° inches 
Length of tubes over tube sheets:...............cceeeeeeeees 14 feet 9 inches 
ee i nidentcldecudeshedepenestowen’ ea 4 awenes 
I anno), chnewodibecccscesesnepecy see omeneneatla inches 
Depth of firebox from crown to bottom of ring............. 67 3 to és 4 Ys ; noes 
Water spaces, sides and back... ...........sccececcccceccsenccenceseess 3 inches 





22 by 28-inch Condsolidation Engine for Baltimore & Ohio Railroad—Built by the Cooke Locomotive and Machine Company. 


Fig. 1, otherwise they look about the same except for the matter of 

size. Both classes are powerful engines, as wil) be seen from the 

following dimensions of engines built by the Cooke and Rich- 

mond companies: 

22-INCH BY 28-INCH CONSOLIDATION ENGINES BUILT FOR B. & 0. R.R. 
BY COOKE LOCOMOTIVE AND MACHINE CO, 






Type amid wupied: Orrell goes a. osc c idee dene cas wenccunsiepet consolidation, 10 
Total weight in working Order.............-ceeceeeee seeeeeeees 166,000 pounds 
Total wheel bage......... ....... De sbkaWch eand ed calueD seem 23 feet 2 inches 
Arid Wi io ccs ac cua cn ankedaniinesleeeiaeentannell 15 feet 
Total wheel base of engine and tender... .... .....-. ceseees. 51 feet 7 inches 
Total lenguh of engine and tender over all..............-e+0: 61 feet 3 inches 
in MOON Me MMIII ote oo cn. 0k. « > nae. coca, paseccecccnepesdeséveces 2z inches 
Stroke of piston ................-- lc daebic cba dbodah tes iablagohss teamed 28 inches 
Size Of St@aM POTIS........cccccceceseseceees 20 inches by 154 inches 
Size of exhaust ports............. ... 20inches by 1 inches 
Greatest travel of slide Valves... ...--.cc--coccccccecceeceteeeceeces- inches 
Oat: Si Ree MUO WR ais ws Cac; ccuecucks cs dene0) sheavnee evenouss § inch 
Lead of slide valves in full pnee.. ped eelacdasdeevseveun ys inch 
Diameter of driving-wheels, outside.............. ...es esssceeee ...54 inches 
ind of truek wheels......... Since steel-tired, wrought-iron spoke center 
ize of driving-axle journals .ic..g..sd..cesee-eeees inches by 10}4 inches 
Size of truck-axle journals.................----0+ see «« 5 inches by 85 inches 
Size of main crank pin journals, Wl TOU... ..ccceeee 6% inghes ork inches 
parallel rod...............+. 34 inches 

Description OF WO rccascttdscccesses Tota ihen Reveding (keeps ep -ee Wagon top 


Water epaces. PGs 00. kescosebad enane ikea sedede wen see 4 inches 
Crown plated stayed WM a. ccessacdoddcstadscadceeebaiia jeeaad crown bars 
Diamater of dome inside......... veeceee: béninl cnetQatiibenses aeeiel 30 inches 
Steam PresAUre, POUNGS.... 2.26... ccccscccesccccceeces wene@hsues daaaedeaneen 180 
da sak obec. odeceadck bus sus decd ccovsbdtincreccta Rockin 
Grate surface, square feet............... ....... ecto 


Heating surface of firebox, square feet.. 
Heating surfaee of tuhes, square feet..... 





Total heating surface, square feet............ " 2,387.5 
Height from top of rail to top of sesabinbanade: eee 14 feet 7 inches 
SR hd acd SC EIGN, Os ona dae < mene es bub War 66 ar tendard Steel Company’s 
Guides and crossheads....... Guides steel, ssadiaaee steel, alligator serie 
CSUIOORIE BOUIN SE 6 > co dadeice: s sechveceusecee ts cecaeees Channeled tod 
Brakes......... re es reata'y Weatenae American driver brakes 
ERIN OU cac ackcee <civeee. 6s <> sesehoreeeee Nathan _—_ 
Ne Ri ins ccs’ sve wn uence peneepneedins pen unneenee Monitor No. 1 
WOU SuNaae! shania e- 032 Csicnactavveees a aésuchagéeccurae wae 77 : Balasioed 
DE iin Sudvakads oon cuctdtie onde éccsesswesesuukedcaueme nc 
S) = a beanie ac Gibb Ove SR Sakae nest dceene bap 0sesaaedcehpanenes ene Pickering 
| ae eS ee Kelly, 18-inch, with B. & O. frame for numbers 
SPOCURE GOWN ei oo vcceikc vc vce ccevevecesse Coale 3-inch muffled safety valves 
Tender 
NN a a nas piescocspe akcagecubbateeteeuions 33-inch ye 
BRE. «cht be cath Mets ei dnc ocuesccceccéadectesvecsincseansntineiiael Steel 
SEO OE WA Siiiig va tov ccc n sc tnes cowscovsne ..4% inches by 8 inches 
Water capacity of tank, gallons. ...........cccccssccccevesssocscccesacendes 4,000 
Ry THIER ockovc. occ -cedeve > scntubecontedbeusdechouen ew seuae Wood 
Brake Leer wpe iadtaeae che aheneovadésanackdasenka: acme National hollow 
hristie 


Brake heads and shoes...............----.--065 sees niece wevucccue ase Cc 
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Brake Rigging with Hand Brakes Independent of Air-Brakes—Baltimore & Ohio Passenger Cars. 





Sanding device 


21-INCH BY 26-INCH CONSOLIDATION ENGINES, BUILT FOR B. & 0, 
R. R., BY RICHMOND LOCOMOTIVE WORKS. 


Type and number ordered Consolidation, 25 
GEE GO). GEIVORD, 65s oc iscccccccs on conseccsss AE ee PE a 134 000 pounds 
Weight on trucks Sees emeun accel 14,300 pounds 
Total weight in working order 145,300 pounds 
Total wheel base of engine 23 feet 2 inches 
Rigid wheel bage oé 15 feet 2 inches 
Total wheel base of engine and tender 41 feet 2 inches 
Total length of engine and tender over all.... -64 feet 7 inches 
Diameter of cylinders 
Stroke of piston 
Kind of piston packing... ‘. Cast iron rings 
Size of steam ports : 18 inches by 15 inches 
Size of exhaust ports 18 inches by 3 inches 
Greatest travel of slide valves 55g inches 
Outside lap of shde valves 34-inch 
Lead of slide valves in full stroke EN eristcupkeaereseweeteeey 0 inches 
Diameter of driving wheels, outside 50 inches 
Kina of truck wheels Standard plate, steel tired 
Size of driving axle journals................0ee+eeees . 7% inches by 9 inches 
Size of truck axle journals 5 inches by 834 inches 
Size of main crank pin journals 554 inc hes by 544 inches 
Description of boiler. Crown bar, wagon top 
Diameter of boiler at smallest riog : 60 inches 
Material of boiler Steel 
Thickness of plates in boiler barrel ‘ is Inches and 5¢ inches 
Thickness of plates in firebox shell us -++e28 Inches 
Thickness of plates in sides, back and crown of firebox 34 and ,’, inches 
Thickness of plates in front and back tube sheeis pa ewde <:ecte MCR 
Kind of horizontal seams Double riveted butt 
Kind of circumferential seams Double riveted lap 
DUNE IIIS oS Sho NG AUieds och eds cbuddeetsbics Charcoal! iron 
Number of tubes...,....... sad eioees 221 
Ouvsie diameter of tubes “* 244 inches 
Length of uubes over tube sheets 13 feet 8 inches 
Inside length of firebox 10 feet 
Inside width of firebox 343g inches 
Depth of firebox from crownsheet to bottom of mud ring 

6 feet 1046 inches front, 5 feet 11 inches back 
Water spaces, sides and back.... jsb dedt eae dacabe hae tebspeneee 3 inches 
Water spaces, front 
Crown plate stayed with 
Diameter of dome 
Steam pouaare, pounds 
Kind of grate, 
Grate surface, square feet 
Heating surface of firebox, square feet 
Heating surface of tubes, square feet. ..............ccceee ec ee cee cee cee: i 
Total heating surface, sauare fOCb............ccccccccccccccccccccvccecces 1,952 
Height from top of rail to top of smokestack 14 feet 3% inches 


Tender, 


Tender wheels........-...+se0s peiniice Cast-iron chilled, 33 inches diameter 

Tender axles........ ’ Steel 

Size of tender axle journals, ..........cccccccsccce voce 4% inches by 8 inches 

Water capacity of tank, gallons 500 
Equipment, 


Tires, kind and make 4-flanged 4 plain, Midvale 
Tender wheels, kind and make : Cast-iron chilied, ensign 
Tender frames, wood or metal White oak 
Tender capacity Coal, 6 tons; water, 3,500 gallons 
Tender brake beams, kind and make National Hollow, 2% i: ches 
‘ender brake heads and shoes Cast-iron Christie 
Boiler “Carbon’’ steel 

(Between frames) “Carbon” steel 
Draft appliances Adjustable dampers, brick arch, deflector and nett’g 
Guides and crosshead, type and meta Two bar steel, H-crosshead 
Connecting rods, metal ... steel 
Brakes, type Westinghouse; American driver brakes 
Lubricators, make.......... 3 Nathan triple sight feed 


Injectors, make Monitor No. 10 
Valves, make Richardson balanced 


Gages, Make...........+0+- a! S90 +99: sds ep aed was ShusMeeNany bebe tase aeemOT One 
Spriogs, make A. French Spring Compa .y’s 
eadlight, make........ -Rochester Headlight tags oe . & O standard 
ach’s sanding device 

Boiler covering Asbestos cement lagging 

We show in the next column drawings of a brake rigging 
which the Baltimore & Ohio is using on some of its new passenger 
cars and which is now the company’s standard construction. The 
operating department has for some time desired an improvement 
upon the comm )n foundation brake, by which it would be possi- 
ble to apply the hand brakes independently of the air brakes. It 
has been found that when a car was set out at a junction point 
or division terminal, it was usually switched on to the siding, and 
the air brakes sgt. This put a tension on the hand brake chain 
and that brake could not be set ; consequently, it was left with 
the air brakes on, as there was no time to bleed them and set the 
hand brake. If the car stood fur any length of time the air 
leaked off and the car would be in danger of being blown onto 
the main line or running on to it by gravity. Rules might be 
issued to the trainmen to prevent cars being left in this condition, 
but obedience to them would cause delays, and therefore the rig- 
ging shown was gotten up. 

It will be noticed that the cylinder levers are connected by rods 
to the levers A A, and that the latter are connected to the truck 
levers. These are the only levers and connections needed for the 
air brake. The rods from the hand brakes do not connect to the 
levers A A, as in ordinary construction ; on the contrary the 
ends of these levers are secured to fulcrums on the car frame. 
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and the application of the air puts no strain on the brake-staffs, 
The levers B B come into service only when the hand-brakes are 
used. One end of each is connected to a brake-staff and the 
other ends are attached by chains to the levers A A. They are 
also connected to each other by a long ‘‘middleconnection.” The 
chains between A and B becomes slack when the air is applied, 
and if the hand-brakes alone are put on the slotted connections 
CC permit the levers A A to move without disturbing the air- 
brake piston. 1t will readily be seen that if a car is set out ona 
siding and brought to rest with the air brakes, the train men can 
set the hand brakes in addition, and leave the car with the as- 
surance that when the ar leakes off it will still be firmly held by 
the hand brakes. 








Car Heating by Steam.” 





BY MR, R. M. DIXON. 





An inquiry among those having charge of equipment on cars 
shows that success of steam heating is almost universal], so few 
troubles occur. There seems to be but few instances on any road 
during entire seasons, and almost all trouble can be either traced 
to lack of steam circulation in the train pipe, or to insufficient 
attention to the drips or traps, Cars cut out of trains sometimes 
have pipes freeze, but this is always due to neglect in opening 
drainage valves. 

Train pipes as used for all couplers should have their ends con- 
form to the Master Car Builders’ position fcr direction and location. 
It is well to bear in mind in placing them that the tendency of the 
ends of cars is downward, and as thecouplers, if hanging uncoupled, 
will almost strike the switch tracks and crossings, the end of the 
train pipe should be placed above rather than below the standard 
position. The train pipe should drain from the point where the 
car supply is taken off toitsends. Ifit cannot be done and keep 
the train pipe below the floor sheathing, then a first-class plan is to 
run it between the car sills and above the sheathing. In such a 
place, covering but % inch thick will suffice; while if below the 
sheathing, covering 1 inch thick is advisable. The arrangement of 
the train pipe above the sheathing is standard on some roads, and 
it has much to recommend it. . 

Such train-pipe cocks should be used as are readily understood 
on sight. There is but little time to study out a system when a 
train is ready for service, and experience teaches that train-pipe 
cocks are the part of the equipment most difficult to understand. 
In service all train-pipe cocks but one, the rear one, are to be open, 
and in cold weather the rear one should be open enough to let just 
alittle steam escape through it so as to maintain a circulation of 
steam throughout the train pipe, whether or not the rear cars are 
using steam. 

The coveriag should be well applied to the train pipe ; otherwise 
it will not stay on. Instances can be cited where the covering has 
remained in place but a short time, and more than one-half the 
train pipe become exposed and in condition to cause more conden- 
sation than all the radiating surface in the car. 

As to the amount of direct steam-radiating surface in a car, ex- 
perience has led to the use of two 2-inch standard iron pipes along 
each side. This is somewhat below what heating engineers would 
figure as necessary to keep the cars warm in zero weather ; but as 
more has been found very excessive for moderate weather, a sort of 
compromise has resulted. The only way to satisfactorily warm 
cars by direct steam in all kinds of weather is to have appliaaces 
that will permit of varying the amount of radiating surface into 
which steam is supplied, and so approximate to a suitable heating 
surface to meet the conditions existing. Such a arrangement also 
permits of quickly heating cold cars, without overheating them 
when warm. 

All valves and fittings placed inside of the cars should be heavy, 
and not liable to leak or have the bonnets come off when opening. 
The valves should have their use cast plainly on the handles. 

For direct steam, an automatic trap for discharging the conden- 
sation is not necessary, nor desirable. The amount of condensa- 
tion to be discharged after a car is warmed varies but little, and 
any increase or decrease of condensaaion is in the same direction 
48 the change in steam pressure within the radiating pipes. There- 
fore, an orifice adjusted totake care of the condensation at any 

Pressure will discharge a greater amount of condensation when 
there is a greater pressure to expel it. 


See 





“From a paper read before the New York Railroad Club, Oct. 15, 1896. 


Angle valves are usually used for drip valves, and in many cases 
have been so arranged as to prevent their being Leatenge| closed. 
Experience has taught that it is better not to so arrange them. A 
very simple and safe method of adjusting the drip valves properly, 
given by Mr. A. M. Waitt, is to touch the hand to the hag valve, 
and if the hand can be borne on it and it is warm, it is all right. 
if it is so hot that it burns, it is toe far open; and if cold, it needs 
to be opened a little. : 

With hot-water circulating systems for distributing the heat 
throughout the cars, the regulation of the temperature is quite 
easy, and the heat can be carried to various parts of the car with- 
out the multiplication of drips for the condensation that is re- 
quired for direct steam. 

It is desirable, in conjunction with water-circulating systems, to 
use some kind of a device for discharging the condensation, which 
device shall be in a degree automatic. The rate of condensation is 
quite variable, and generally the drip is located under the car, 
where it cannot receive close attention. If not automatic and 
adjusted to discharge sufficiently while heating the circulating 
water and raising the temperature of the car, it will be too 
much open after the water is hot and the car warm, and much 
steam will be wasted, causing not only loss of steam, but damage 
to car floors and varnish, as well as annoyance around the cars, 

The following set of rules for handling steam equipment may be 
found reliable, especially if supplemented by a description of the 
system in use, and modified as the system may require. 


RULES FOR HANDLING STEAM-HEATING EQUIPMENT—MAKING UP 
TRAINS, 

When a train is made up, all steam hose should be coupled, and 
all the cocks in the steam train pipe the whole length of the train 
should be opened. 

When signal is given, steam should be turned on at the cab, not 
to exceed #5 pounds, and allowed to blow through the entire length 
of the steam train pipe. 

After steam issues at the rear end of the train pipe, the rearcock 
of last car should be closed, and reducing valve in cab set to 40 
pounds pressure. If more than eight cars are in the train, add 5 
pounds for each additional car. in very cold weather the rear train- 
pipe cock should be left open enough to allow a little steam to pass 
and escape through the rear coupling. 

REGULATION OF TEMPERATURE, 

To heat cars, open steam inlet valves on each car; and when live 
steam appears at the drips, set each drip so that a little steam 
escapes with the water. If a trap be used, see that it is adjusted to 
allow a littie steam to escape with the water. 


Frequently examine traps and drip valves to see that they are - 


operating properly. They should be as hot as can be borne by the 
hand. If cooler, or cold, they should be opened a trifle; or if too 
hot, or steam is blowing, closed a little. 

Never close steam inlet valves entirely without first opening drip 
valves or blow-off valve, and allow water to blow out before closing 
steam inlet valve. 

When steam is required on this car again, open steam inlet valve, 
and afterwards close drip valves or blow-off valve. 


CHANGING ENGINES. 

When approaching stations where engines are to be changed, or 
terminals where cars are to be laid up, five minutes before arriying 
at such stations the rear train-pipe cock must be opened wide, and 
before coming to a stop at such stations the engineer must shut oft 
steam at boiler valve. Do not use reducing valve for this purpose. 

If engines are to be changed, trainmen must satisfy themseives 
that steam is shut off at engine before uncoupling cars. 

In freezing weather, if cars are to be laid up, or stand thirty min- 


utes after enyine is uncoupled, the hose throughout the train must © 


be uncoupled, and all drip valves or blow-off valves opened. 

The greatest expense of maintenance of steam equipment is the 
renewal of the coupling hose. The following set of specifications 
and rules for testing are reasonable, and have been found to give 
good results. At least one per cent. of each lot of steam hose should 
be tested ; 

Samples selected at random from each invoice must deflect 5inches 
for each 24-inch length for a pull of not more than any shown in 
the following table : 

Steam at 45 pounds to 60 poundspressure to.be on hose 10 hours 
and off 14 hours of each day. 

Maximum allowable pull to deflect 5 inches. 
During test of two 





-——Before test. weeks.—, 
Cold. Hot. Cold. Hot. 
14-inch hose.. 45 ounces. 35 ounces, 55ounces. 45 ounces, 
13¢-inch hose.. 60 ounces. 50 ounces. 75 ounces. 70 ounces. 


After the test the tube must bein good condition, and the hose 
must not have increased in outside diameter more than 10 per cent. 
All hose to be smooth, uniform and well finished. 








Governor Morton of New York has decided not to approve of 
the report of the committee recommending the adoption of the 
Savage gun for the State militia. He exonerates the committee 
from the charges brought against it by disappointed competitors 
and states that the report of the committee appears to be un- 
biased. His decision is based on the ground that the expenditure 
for the guns ($800,000) is not warranted, »s the Uuited States 
government is contemplating arming all the militia with Spring- 
field rifles. The Governor has also learned that there is some 
doubt as to a high-grade magazine rifle being necessary for such 
a body of troops as the State militia. 
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EDITORIAL ANNOUNCEMENTS. 


Advertisements.—Nothing will be inserted in this journal for 
pay, EXCEPTIN THE ADVERTISING PAGES. The reading pages will 
contain only such matter as we consider of interest to our 
readers. 


Special Notice.—As the AMERICAN ENGINEER, CAR BUILDER 
AND RAILROAD JOURNAL is printed and ready for mailing on 
the last day of the month, correspondence, advertisements, etc., 
intended for insertion must be received not later than the 2th 
day of each month. 


Contributions.—Articles relating to railway rolling stock con- 
struction and management and kindred topics, by those who 
are practically acquainted with these subjects, are specially 
desired. Also early notices of _— changes, and additions of 
new equipment for the road or the shop, by purchase or construc- 
tion. 


To Subscribers.—The AMERICAN ENGINEER, CAR BUILDER AND 
RAILROAD JOURNAL is mailed regularly to every subscriber 
each month. Any subscriber who fails to receive his paper ht 
at once to notify the postmaster at the office of delivery, and in 
case the paper is not then obtained this office should be notified, 
so that Fre missing paper may be supplied. When a sub- 
scriber changes his address he ought to notify this office at 
once, so that the paper may be sent to the proper destination. 


The paper may be obtained and subscriptions for it sent to the 
folowine agencies: Chicago, Post Office News Co., 217 Dearborn 
Street. London, Eng., Sampson Low, Marston & Co., Limited 
St. Dunstan’s House, Fetter Lane, £. C. 
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A noteworthy event in the progress of the horseless carriage is 
announced in ¢cispatches from London. A company operating 
nearly 1,000 omnibuses in that city is going, it is said, to put into 
service in November 100 new motor ‘‘buses,” in which electricity 
will take the place of horses. The dispatch says that 300 more 
motor omnibuses will go into service in January. If this 
is true—we must admit we doubt it—and the selection of 
the style of driving machinery is wisely made, the experience 
gained should go far toward deciding the immediate future of 
the horseless carriage. If motor omnibuses can be successfully 
operated in the crowded streets of London, others will have faith 
to push the development of this type of vehicle. 








The labor involved in the preservation of information contained 
in technical journals is serious enough to make every one who 
systematically files such data eager to adopt shorter and easier 
methods. The most novel method we have heard of is that of 
photographing articles of value and filing the photos. All that 
is necessary is to have a small camera on your desk, and when an 
article is to be copied the camera is turned on it, you press the 
button and ’tis done. This sounds well but unfortunately that is 
not the end. Visions of a dark room float before us, and we see 
an individual bending over a developing tray and occasionally 
cussing at a plate on which a picture will not come, or on which 
it is so indistinct that he can’t tell whether it is that article from 
the AMERICAN ENGINEER which he wished particularly to save, or 
a page from ‘‘Trilby.” This amateur photographer and veteran 
collector of engineering notes after spending the whole evening 
in the dark room finally places the good plates in a drying rack and 
retires to rest in the small hours of the morning. Next day he 
forgets about his plates and when he does think to examine them 
he finds most of them were not washed properly and have been 
ruined by ‘‘sweating” The inventory of the first 30 plates ex- 
posed reads about like this: Plates with no picture at all, 6; neg- 
atives under-developed and illegible, 11; negatives out of focus and 
useless, 5; plates spoiled in developing, fixing and washing, 4; 
good plates, 4. After studying this inventory and noting that the 
four good plates are the least important of the lot, our amateur 
photographer probably decides that running a camera is not as 
easy as it looks and he will return to the good old way of filing 
his notes. 








The report that Mr. Yarrow, the well-known shipbuilder on 
the Thames, England, is contemplating the transfer of his 
business to the continent, has caused no little stir in the indus- 
trial circles of Great Britain. It appears that the labor problem 
has been the predominant factor in raising the question of re- 
moval, Engineering, ina leading editorial on the subject, says 
some things which workmen the world over should take to 
heart. We quote afew words as follows: ‘‘Workingmen are 
not less interested in the state of affairs revealed by Mr. Yarrow’s 
action than areemployers. How are they to protect themselves 
against the competition of low wages? We do not think that 
the remedy lies in the reduction of the rate of pay, or even 10 an 
increase of the hours of labor. What is wanted is a full recog- 
nition of the fact that a good day’s work is the complement of a 
good day’s pay. . . . If the leakage that takes place in most 
works could be avoided, half our commercial difficulties would 
disappear at once. Trade union delegates are fond cf talking 
about the partnership of capital and labor, and therein lies the 
kernel of the whole matter. If the workmen would realize that 
out of every penny lost to the firm, three farthings comes out of 
their pockets, and would act on that fact, half the danger of 
foreign competition would be at an end, Idleness, drunkenness, 
inefficiency, insubordination, and the like have all to be paid for 
out of the ‘wage fund,’ and although the money comes through 
the master’s hands, yet in the long run it is paid’by the workmen.” 
These are facts which ewployes should bear in mind constantly, 
particularly those employed in a country like this, where wages 
are higher than in other lands, High wages and low cost of pro- 
duction can only go hand in hand when the use of labor-saving 
machinery is supplemented by good, conscientioua work on the 
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part of the men. Dissipation that begins Saturday night and ends 
Monday noon or Tuesday morning, not only causes a man’s wages 
to rapidly disappear, but it entails loss upon his employer because 
of the half-filled shop on Monday, the delayed work, and the ineffi- 
ciency of the nan whose mantal and physical powersare weakened 
by such a course. Equally real is the loss arising from indolence 
in working hours, from bad work, or the waste of supplies, etc. 
These losses may for a time only operate to increase the cost of 
the work done, but ultimately they will reduce the wages of the 
employee, thus placing the loss where it belongs. High wages 
can be maintained only by a partnership between the employer 
and the employee, in which the former furnishes the best of 
facilities in the way of plant, labor-saving devices and competent 
superintendence, and the employee contributes the best work 
possible, contributes it regularly, and adopts peaceable methods 
for settling disagreements between himself and his employer. 








OUR CRIPPLED NAVY—WEAKNESS OF ITS PRESENT ORGANIZATION. 





The growth of our new navy, as evidenced 1n its powerful battle- 
ships and swift cruisers, isa source of pride tothe American peo- 
ple, and itis with much satisfaction that they contemplate the en- 
gineering skill exhibited in the design of these vessels. Unquestion- 
ably, there is good reason for much of this pride, for not only do 
the vessels rival those of the most advanced nations in machinery, 
guns and armor, and in all the essentials of efficient fighting 
machines, but they have been created by a nation that only a 
decade ago had no navy worthy of the name and whose magnifi- 
cent merchant marine of 50 years previous had dwindled to insig- 
nificance. 

So remarkable has been the growth of our navy thatthe fleet which 
is now the pride of the American people is the wonder of other 
nations. But little more than a decade of modern naval construc- 
tion has sufficed to bring into prominence the work of American 
naval engineers and American builders and manufacturers of 
naval structures and materials. 

Some of the greatest advances in the construction of armor are the 
work of American engineers and manufacturers; the ordnance on 
our vessels is as good as that possessed by any other nation; the en- 
gines that propel them are recognized to be of such excellence that 
a fleet engineer in the English navy, after saying that his nation 
had little or nothing to learn from foreign nations about marine 
machinery, added, ‘‘ not even from the United States”; the boiler 
power given these vessels is so abundant that we hear of none of 
the vexatious failures common in some of the best navies, and the 
advantage which American men-of-war possess in their ability to 
run at full speed over long distances without distress to boilers or 
engines is recognized abroad ; our battleships, while not the larg- 
est, are noted for the heavy armor and ordnance carried on their 
displacements; thecruisers Columbia and Minneapolis are the swift- 
est war vessels of their type afloat; and in the new armored cruiser 
Brooklyn the United States government possesses another vessel 
that leads its typeinspeed. Such achievements as these in a period 
of little more than ten years, arerightly viewed with pride, although 
only menlike our readers, who have a technical knowledge of engi- 
neering and industrial enterprises, can fully realize the extent of 
the progress made, 

It is so pleasant to view this side of our naval growth that it is 
all the more disappoirting to turn our attention to another and 
more important part of the navy, one which is less creditable to 
usasanation. Werefer to its personnel. The material side of 
our navy, represented by its ships and their equipment, is a 
bright picture, but the personnel presents a picture that though 
brilliant and attractive in many respects is, nevertheless, sadly 
Stained and discolored. The best interests of the navy require 
that this picture be studied with care. All that is grand in the 
modern war vessel has been given general publicity, but exceed- 
ing care has been taken that outsiders should not know how in- 
efficient our navy would prove in time of war through the weak- 
hess of its organization. The taxpayer is given full oppurtunity 
to ascertain the qualities of the ships in which millions are in- 


vested, but the fact that these millions cf investment are endan- 
gered in times of peace and virtually rendered impotent in war 
by an organization that reduces to the smallest possible number 
the all-important staff of engineers, is carefully concealed from 
him. An efficient navy cannot exist without good ships, but 
neither can it exist without good mea, and though both are de- 
sirable it isa fact that ‘‘good men with poor ships are better 
than poor men with good ships.” But the citizens of this coun- 
try, ignorant of the true condition of the navy personnel, are 
to a large extent following in the footsteps of their law-makers 
and have become so impressed with the ships of the navy as to 
ignore the necessity of an efficient and united body of officers to 
command them. Thirty years of comparative neglect of this the 
greatest source of any navy’s strength, has resulted in a condi- 
tion of affairs in our own navy that is dangerous tothe nation 
and practically sets at naught its investment in ships. 


THE PRESENT SITUATION. 

Turn from admiration of our ships to inquire into the of- 
ficial personnel and regulations of the navy and what do we find ? 
Officers who should be at peace with one another and united in 
their efforts to advance the efficiency and effectiveness of the 
navy, divided into warring camps, the smaller of these campson the 
defensive and the larger bent upon the subjugation of the smaller 
to a condition of humiliation and degradation! We find many 
true and noble men in all ranks of the service, but we also find 
abundant evidence of the existence in the larger camp of a class 
or clique of officers better versed in the business of politics and 
intrigue than of war, busily engaged in practicing on land the 
arts of trickery and political wire-pulling while professing to be 
of the stuff from which the heroesof the sea are made, and guilty 
of such gross acts of oppression and injustice to their fellow-offic- 
ers as to make it questionable whether they are not so utterly de- — 
void of patriotism and manliness as to be unfitted to command 


either in peace or war! We find the engineer officers, the smaller 


of these warring camps, reduced in numbers until they are not 
physically able to properly perform all the duties pertaining tv 
their offices, subjected to many petty annoyances, deprived of 
their mghts and humiliated in the eyes of their subordinates ! 
These engineer officers, highly educated, skilled in the sciences 
and applied mechanics, to whose abilities we owe the existence of 
our new navy, and without whose services it could not be main- 
tained or its ships operated for a single day, treated by line officers 
as if they were merely uneducated engine drivers! Line officers 
can be found assigned to duties for which‘they are wholly incapaci- 
tated by training and education, and drawing salaries for which 
they give no adequate return to the nation! And the entire ser- 
vice weakened by the intrigues of men who have taken unto them- 
selves powers which are vested in the people and the legislators 
they have elected, and are using those powers to limit the useful- 
ness of better men than themselves, and to prevent the enlarge- 
ment and improvement of the engineering branch of the service! 

We are perfectly aware that these are severe words, and they 
would never have been written if there was any hope that reform 
could come from within the navy ; but there is no such hope, and 
the treatment which the clique of line officers see fit to accord to 
the engineer officers—and to other line officers who will not bow 
to them—is so despicable in itself, so unjust to a loyal and honor- 
able branch of the navy, and so injurious to the service, that it 
calls for action on the part of those who love their country and 
desire fair treatment for those who serve it, even if a condition 
of affairs is made public that is humiliating. Our readers have 
read something of these troubles in the pages of this and 
other journals, and we trust they will join in the protests that 
are now coming from many sources, and use their influence to 
bring about a better state of affairs. They can do this through 
their Congressmen and through the engineering societies and 
other organizations of which they are members. 

The Wilson-Squire bill, presented before Congress last 
Spring, will come up again in the nextsession. It provides 


remedies for the worst evils in the present organization of the navy 
personnel, and every section of it can be safely endorsed. Are 
the thousands of men in the engineering profession in civil life 
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going to lend their influence to bring about a more effici nt 

organization, and to righting the wrongs of their brother en- 

gineers in the navy, or must the naval engineers fight unaided 

the battle that bas been forced upon them by the line officers ? 
THE STRENGTH OF THE ENGINEER CORPS. 

The present condition of affairs is traceable to the introduction 
ofsteam propelling power and machinery on board of the modern 
man-of-war, and to understand the situation it is necessary to go 
back over a period, which, though short, witnessed prodigious 
changes in naval construction and warfare. In 1839, or only 57 
years ago, the United States did not possess a single war vessel 
propelled by steam. The commanding officers at that time if 
skilled in seamanship; navigation and gunnery, possessed all the 
technical knowledge necessary in their positions. Their successors 
of the present day constitute what is known as ‘‘theline.” In 
1889 Congress authorized the construction of the first United 
States war vessel fitted with propelling engines. This boat was 
the Princeton. built upon the plans of Captain John Ericsson. 

In the same year the construction of two other steamers 
was authorized, and as there was no established corps of 
engineers in the navy to design and construct the necessary 
machinery, the Navy Department appointed the late Charles W. 
Copeland to superintend this work with the title of ‘‘ Principal 
Engineer.”? With the steam engine came the specialist; engi- 
neers had to be obtained to run the engines. It is perhaps not 
surprising under the circumstances that the engineers should be 
only warrant officers and were below carpenters and sailmakers 
in rank, for the importance of the steam propelling machinery 
was not then realized. 

Steam power on war vessels had come to stay, however, and, in 
1861, at the opening of the Civil War, the government had in 
commission 52 sailing ships and 37 steam ships. Comparatively 
simple and small as was the machinery on board these 87 boats, we 
find there were 174 naval engineers in the service, while the line 
officers numbered 671 for the ¢9 ships of steam and sail. 

With the exception of the six years immediately preceding the 
war nothing had occurred in this period to change the status of 
the engineers or to make Congress and the country realize the 
important part they were to play in future naval operations. But 
during these six years the boiler and engine power in new vessels 
was increased considerably and there had entered the service a 
corps of very strong men, nearly all graduates of the Renssalaer 
Polytechnic Institute. In fact, we had vessels like the Minnesota 
and Merrimac, superior to anything possessed by other nations. 
The status of the engineer had improved to the extent that he was 
now given ‘assimilated rank.” What fine shade of meaning 
was conveyed by that term it is difficult to comprehend, but it 
gave the engineers no power tocommand and they were considered 
as non-combatants. We have also seen that in numbers the 
corps was verysmall. But the Civil War opened the eyes of 
every one in the navy to the importance and value of their ser- 
vices, and the needs of the navy compelled a great relative in- 
crease in the number of engineers as compared with line officers. 
The ratio between the two was changed materially. Thus, in 
1864, or when the Civil War had placed the navy upon a fighting 
basis, there were 2,846 line officers and 1,728 engineers, regular 
and volunteer,in the service. There were in all 617 vesséls, steam 
and sail, and if the sailing vessels are thrown out of consideration 
there were more engineers than deck officers for the steam vessels. 
In 1865 the numbers had risen to 2,463 line officers and 2,279 en- 
gineers. 

In 1866, when the navy had been placed on a peace footing, 
there were 395 line officers and 379 engineers, thus showing that 
while in war the force of engineers was of necessity almost as 
great as that of the line, in times of peace with the experiences 
of a late war vividly before everybody, the need of an efficient 
corps of engineers was recognized, and practically the same ratio 
between the numbers of line and engineer officers maintained as 
had existed in the war. In that year there were 320 vessels in the 
navy register, the largest of 5,090 tons (old measurement) and the 
smallest of 50 tons (old mdéasurement), and though the displace- 
ments of all the vessels are not on record, the 121 whose records 


_of lees than 1,000 tons. 


are available show an aggregate tonnage of 119,561, or an average 
The exact horse-powers are not known, 
but they averaged from one-quarter to one-third of the displace- 
ment, or say about 300 horse-power per vessel. A little calcula- 
tion will show that the number of line officers was one for about 
each 800 tons displacement, and that the engineers each looked 
out for about 300 horse-power of machinery. 

The importance of the engineer was now so evident that an intense 
jealousy sprang up in the line against them, and every means 
available was employed to keep them down. The result of this 
jealously of the line is seen in the naval register of Jan. 1, 1886, 
just before the first vessel of the new navy went into commission. 
Then we had only 73 steam vessels, which included serviceable 
vessels, those requiring exten:ive repairs and others launched but 
awaiting appropriation to complete them. This number also in- 
cluded 13 tugs, one or two of them useless, and others of but little 
efficiency. In addition to the steam vessels we had 12 wooden 
sailing vessels. The displacement of the 73 steam vessels was 
132,075 tons. The tonnage of the 12 sailing vessels was 238,5x6. 
With the exception of a few vessels which were built of iron, the 
horse-power of the several ships was about what it was in 1866, 
since we possessed at that time practically the remnants of the war 
navy. Buton this same date, Jan. 1, 1886, the register shows 
that we had 733 line officers, and only 221 naval engineers in the 
service! Eighty-five vessels, 13 of which were steam tugs, and 
733 line officers ! One line officer for each 212 tons displacement, 
as against 800 tons 20 years previous! It should be borne in 
mind that during all this period engines were auxiliary to sails, 
and the ordnance had not changed materially, suv that the duties 
of line officers required practically the same knowledge as in the 
beginning of this period. Why, then, this enormous increase in 
numbers and the decrease in the number of engineers ? 

Then came the new navy with its absence of sails, its great 
steel ships, enormous propelling engines, high-power guns and 
complicated machinery. Our readers need not be told that 
it is an engineer’s work to design all the machinery of 
such vessels, and to care for and operate that machinery 
in service. But on Jan. 1, 1896, we had 168 vessels in 
commission, aggregating 285,466 tons displacement and 
317,275 horse-power, 714 line officers and only 173 engineers, or 
one less engineer than just before the war, when there were only 
37 steam ships in commission and not one of them with engines 
of more than 1,000 horse-power—and less than one-half as many 
as in 1866. And yet in this period the number of line officers 
were nearly doubled. 

Nor has the status of the engineer improved much during this 
period. Congress tried to give him the much-needed rank and 
authority in 1871, but the line had the word ‘“‘:elative” inserted 
in the bill before the word ‘‘rank.” This was objected to 
by several members of Congress, but upon receiving assurances 
on the floors of both Houses that the word would not abridge the 
rights and authority of the engineers, it was allowed to remain in 
the bill that becamea law. Once a law, the line snapped their 
fingers in the faces of the engineers and told them that relative 
rank was no rank, and that the Congress which had meant to do 
so much had actually done nothiag. This shows the power of 
being able to interpret a law—a prerogative which is the province 
of the judiciary, but which has been seized by the sailor officers. 

This brief sketch throws a little light on some of the doings 
which have brought the naval forces to their present status. 
Loath as one may be to believe that a ‘‘machine’’ exists, does 
anyone suppose that without undue and baneful influences at 
work the creation of a new navy of steel ships, involving the 
highest knowledge of steel construction, steam engineering, 
electric and hydraulic engineering—all the province of the 
engineer — would be accompanied by ‘a great increase in a 
branch of the service that has a superficial, if any, knowl- 
edge of these. matters, and a decrease in the branch that is 
expert in them? We might go into many details to show that 
improper influences have been and are at work, and that the great 
increase of the line and decrease of the engineer corps was not 
the result of natural causes, but due to a pernicious activity of a por- 
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tion of the live, but we deem it more important at this time to 
exhibit the present weakness of our navy and to state the changes 
necessary to remove that weakness than toshow up the clique that 
has brought abont the existing conditions. Besides, in exposing 
the weakness of the navy we incidentally air the methods of the 
“‘machine.” 

THE ENGINEERS OVERWORKED. 

There are many evidences at hand that the engineer officers are 
overworked and the safety and efficiency of our magnificent 
fleet endangered thereby. We have already shown how their 
ranks have been steadily depleted as the number of modern ves- 
sels has increased—a fact which is proof enough in itself. Fur- 
thermore, members of the engineer corps are constantly break- 
ing down in health in the discharge of their duties at sea. We 
can recall many cases already this year, and if we went back 
over the records the list would be a most formidable one. In our 
September issue we recorded the breaking down of two engineers 
on the Indiana or one-half of the engineer force on a $5,000,000 
ship. A few days ago two engineers on the Asiatic squadron 
broke down, leaving this squadron on the other side of the globe 
with a force of 10 engineers only. The reasons for these break- 
downs are easy to be found. A vessel goes to sea with such a 
small complement of engineers that these officials have some- 
times to take watches for 12 out of each 24 hours. The vessel 
has so maiiy line officers on board that these men have known to 
be on duty only four out of 24 hours. The engineers have direct 
charge of one or two millions’ worth of machinery below decks, 
and they and their men are working in a temperature of from 150 
degrees to 170 degrees. The deck officers navigate the boat and 
have charge of the men who scrub decks, polish the bright work, 
and do police duty, and they perform these onerous duties in the 
fresh, bracing air. Isit amy wonder that the engineers break 
down and that the breaking down of a line officer is unheard of? 
Chief Engineer Tower, of the Indiana, had been on duty ¢on- 
tinuously for 36 hours when he succumbed to the strain. 

To show how short-handed is the engineer force on some of 
the boats in which the taxpayers have invested millions, let us 
make a few comparisons. The Minneapolis, a 23-knot triple- 
screw cruiser, 7,375 tons displacement and 21,000 horse-power 
has 90 separate engines, with a total of 172 steam cylinders. 
She has at present three engineers and three cadets under instruc- 
tion. She is supposed to have four engineers, but one of the engi- 
neers on the European station recently broke down, and now they 
are short-handed. The American line steamer St. Lowis of 16,000 
tons displacement has about 20,000 horse-power. We don’t know 
how many separate steam engines are on board, but evidently 
they are less than on the man-of-war. She has four senior engi- 
neers, 15 junior engineers, 2 electric engineers, 2 refrigerating 
engineers and 1 deck engineer, or a total of 24, to say nothing of 
6 cadets. 

On the St. Louis we find no grade between engineers and the oil- 
ers and firemen except two storekeepers. On the Minneapolis 
there are supposed to be six chief machinists at $70 per month, six 
first-class machinists at $55 and five second-class machinists at 
$40 per month. When we consider that a man-of-war must 
be in a large measure independent of docks and repair stations 
we might well look on these machinists as the repairgang. The 
chief machinists are supposed, however, to be capable of taking 
an engine-room watch. The first-class machinists need be only 

machinists with some knowledge of marine engines and boilers, 
while the second-class machinists need have no experience at sea 
Whatever, with marine engines. Evidently, if there. were six 
chief machinists capable of standing a watch the situation would 
stil be pretty bad. But so inadequate is the pay and so 
galling the service in the engine and fire rooms of our men- 
of-war that the government cannot get men to enlist as chief 
machinists in sufficient numbers. Men intelligent enough to be 
trusted alone on an engine-room watch can get better pay on shore. 
And on shore they don’t haveto sleep in hammocks spaced in some 
cases only 13 inches from center to center, and to turn out in the 
early morning with the deck hands after working nearly all 
hight on “repairs or other emergency work, On the St, Louis all 


the junion engineers have bunks and can have undisturbed rest 
after such duties. It is not so with the chief machinists, What 
is the result of all this? On the Minneapolis there is only one 
chief machinist! There are 11 first-class and 1 second-class ma- 
chinist on board. Consequently where the St. Louis has an 
entire engineer force of 30, including cadets, the Minneapolis 
has three engineers and one machinist capable of taking a 
watch, and three cadets not yet graduated from school, or 
a total of seven persons, only three of which are worthy of 
the title of engineers, and really ought to be trusted im- 
plicitly with the care of the machinery. On the Minneapolis, 
now in the Mediterranean, the Chief Engineer is probably tak- 
ing a watch of four hours himself, besides attending to his 
duties in connection with the supervision of the entire engineer- 
ing force, the other engineers and the chief machinist are on 
duty 10 hours out of the 24, and what these men can’t oversee of 
this immense engine, boiler and machine plant, worth more than 
$1,500,000, is of necessity intrusted to machinists paid $55 or $40 
per month! 

Another startling condition of affairs is found in the firerooms. 
These are in the immediate charge of the water tenders paid $40 
per month. It must be borne in mind that these boilers are in 
several compartments separated by bulkheads in which all doors 
are closed when the ship is underway. Here are, say, 21,000 horse- 
power of steam generators with feed pumps, ash hoists, bilge 
pumps, etc., etc., under the charge of $40 per month men. The 
engineers on watch can give buf little attention to the fire room 
with their present numbers. The line believe that there should 
be a commissioned officer on deck for every small gun carried. 
Why should there not be a commissioned engineer officer at all 
times in every one of.the six compartments containing the pro- 
pelling machinery? Would not the safety of the vessel be pro- 
moted thereby and the expense of maintaining its machinery be 
reduced by such complete and intelligent supervision? The high- 
est naval authorities are agreed that the salaries of these addi- 
tional officers would be more than saved by the reduced repairs. 
We would point out that these additional salaries in the engineer 
staff could be provided for by reducing the number of line officers, 
of which the Minneapolis carries nine, besides four cadets, 

It is proper to note that the pay of machinists in the navy and 
their duties are decided, not by the engineer officers, but by the 
Bureau of Navigation. To read the schedule of pay and duties 
will convince any intelligent reader that they were never pre- 
pared by men familiar with the requirements of the engine room 
force on board ship. 

In the British navy there are 1,739 line officers and 795 engi- 
neers—a ratio of 2.18 to 1. In our navy, ay already stated, there 
are 714 line officers and 173 engineers—a ratio of 4.13 to1. Thus 
we have relatively only one-half as many engineers as in the 
English navy; and it should be borne in mind that great pressure 
is now being exerted in favor of an increase in the number of 
English naval engineers because of the inadequacy of the present 
force. 

If any further testimony of the overworked condition of the 
engineers is needed it can be found in the report of the Surgeon- 
General of the Navy for 1895, where he calls attention to this fact. 
in words that leave no room for doubt. 

EXCESSIVE NUMBER OF THE LINE OFFICERS. 

There is, therefore, no escape from the conclusion that the 
engineer corps is in numbers far below what is necessary to 
operate and properly maintain our ships. The zeal and ability 
of the 173 on whom the duties falh have prevented until recently a 
full realization of the actual situation. But though the engineer 
corps is so small as to make it impossible to perform certain shore 


* duties in connection with the building of new vessels and the 


repairs of old ones, there is no shortage in the “‘line.” Out of a 
total of 714 officers, there were, Jan. 1, 1896, only 338 attached 
to vessels at sea. Of the 376 on shore, 91 were on duty at Washing- 
ton; nine were running a war college that holds sessions iu the 
summer months only, and whose average attendance is about 
25 ; 51 officers were running a naval academy at which there are 
only 241 cadets in attendance; at Newport there are, in addition 
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to the 9 officers at the war college, 12 at the training ship and 
torpedo station, but not one engineer; at the Boston Navy Yard 
there are 8 line officers and only 2 engineers; at Mare Island 
there are at the receiving ship and navy yard 13 line officers and 
7 engineers; at New York there are altogether 23 line officers and 
17 engineers. But perhaps the inspection of steel furnishes the 
most surprising examples of the employment of line officers to 
the exclusion of engineers. The steel board is composed of two line 
officers and one engineer. The inspection of steel and armor is per- 
formed by 6 line officers, 2 engineers, 1 carpenter and 2 sail- 
makers! The inspection for the Bureau of Ordinance is done by 
6 line officers. So that out of the 20 officials concerned in the 
steel inspection there are 3 engineer officers, or the same represen- 
tation as.is given the carpenters and sailmakers! Is any com- 
ment necessary ? 
THE STATUS OF THE ENGINEER. 

Essential to the efficiency of the service as is an increase in the 
number of engineer officers, a better official status which will 
make the organization attractive to scientific experts is equally so. 
At present, the naval engineer is denominated a civil officer, al- 
though exposed to as great danger as the man protected by the 
walls of the conning tower. He istermed an ‘‘ adjunct,” “ auxil- 
iary,” ‘‘ noncombatant,” and the watch bills of some of our war- 
ships will show that he is also officially designated as an “idler.” 
He is given what is termed ‘‘ relative” rank, but when the fact 
is comprehended that he is not officially regarded as a military 
officer it is unnecessary to state how discredited and unsatisfac- 
tory the possession of relative rank is. By reason of not possess- 
ing military rank he is subject to the beck and call of numerous 
underlings claiming to be invested with the prerogatives of the 
commander. As Professor Hollis has epigrammatically said, the 
conferring of relative rank simply permits the Department “to 
fix precedence so that there be no dispute about the order in 
which officers select their rooms on board ships, march in funeral 
processions, approach and bow before the President at a New 
Year’s reception, or sign their names on official papers.” 

The status of the naval engineer will not be properly recognized 
until he is given absolute military rank, for the line have never 
recognized the possession of relative rank by the engineers as 
giving the corps a military status in the service. The spirit of 
this contention has been expressed by one line advocate in these 
words: ‘Equality with line officers is simply absurd. You may 
depend upon it that any amount of money and political influence 
will be forthcoming at the proper time, if necessary, to resist the 
unparalleled impudence and assumption of the subordit.ate 
branch of the navy to the honors and dignities of the line.” 

The engineer ofticer on board ship thus finds himself in a dis- 
credited position, where he is unable to carry on his work to the 
best interest of the nation. He is nominally ‘in charge” of the 
entire engine-room and fireroom force, but a deck officer who is 
his junior may assume prerogatives which will demoralize and dis- 
integrate an organization which the engineer has been perfecting 
for months. Even when the commander is within speaking dis- 
tance of the officer of the deck the subordinate line officer claims 
to be in charge of the ship, and the line even goes so far as 
to maintain that the naval cadet who is on probation when tem- 
porarily in charge of the deck can presume to assert such author- 
ity over the engineer and his department, A fitting finale to such 
an organization is a corps of prostrated engineers, a fleet of 
ships which are inefficient, and a service that is badly crip- 
pled for the work of war. Surely its weakness only needs to 
be pointed out to have Congress effect radical reform. 

It is not surprising that with a powerful “ machine” in exist- 
ence, and with the engineer corps without proper status, justice 
should miscarry in many courts-martial, the favorites being pro- 
tected and others unduly punished. Mr. Mattice, formerly of the 
naval service and now a distinguished consulting engineer, gives a 
summary of many courts-martial ; we cannot go into the figures at 
length,* but the navy recordsshow that two trials of line officers for 
cowardice resulted in the offenders receiving sentences aggregating 





* We would refer our readers to Mr. Mattice’s open letter, “ Queer Do- 
ings in the Navy,” and toa valuable article by Mr.Wm. Ledyard Cathcart 
in Cassier’s Magazine for October. P 


three years of suspension, and a total loss of six mouths’ pay ; of 
twelve cases where ships were lost apparently through the fault 
of line officers, seven cases were never brought to trial, and in 
four cases the suspensions aggregated 9} years, or an average of 
only 14} months for each officer implicated, all suspended officers 
being paid from three-fourths to full pay during the periods of their 
punishments, while in the twelfth case the commander was dis- 
missed from the service, as it was shown that he was intoxicated 
at the time his vessel was lost; in six cases of vessels aground, four 
were never tried and the other two resulted in nine and ten 
months’ suspensions respectively for the captains ; a serious dam- 
age to a ship in docking was punished by six months’ suspension 
of a line officer; drunkenness on duty, two months’ suspension. In 
all of these cases the parties were in the pay of the government 
during the suspension, often under full pay, except where we 
have noticed to the contrary. But a past assistant engineer a 
year or more ago was tried for being absent without leave while 
his ship was tied to the wharf of a navy yard and he was sen- 
tenced to one year’s suspension on furlough pay (one-half of 
‘* waiting orders” pay) and to loseall promotions in that period, 
which resulted in his losing ten numbers on the list in his grade. 
Other cases of equal discrimination could be cited. Admirals too 
honorable to toady to the “machine” and secretaries of the 
navy have remonstrated in vain at the inadequacy of the punish- 
ments meted out to line officers and have set aside as perversions 
of justice many of the sentences against engineers. The daily. 
papers recorded such a case only last morth. Any intelligent per- 
son can realize that such discrimination between line and staff 
officers fosters a spirit of bitterness between officers and men 
alike, and that the unjust treatment of engineers in courts- 
martial and in all matters involving authority and discipline is 
resented by the entire engine and fire room force of enlisted men. 
These men are often badly treated themselves by the deck officers 
and they know by bitter experience their own officers are help- 
less and that they can turn to no one who understands them and 
their work. 

Shore duties also furnish several good illustrations of the evils 
arising from this lack of authority in the engineers, one of which 
is found in the inspection of steel already noted. If any private 
concern bought hundreds of tons of steel at a cost of $500 per ton it 
would exercise every care to see that the material was properly in- 
spected, but the armor for the navy is inspected by line officers who 
certainly cannot be expected to know as much about steel as the 
engineer. How was it possible for the armor frauds of several 
years ago to be perpetrated upon the government if the inspectors 
were capable? Why were these frauds hushed up? Would they 
have been hushed up if the inspectors had been engineer officers? 
As another illustration, turn to onr navy-yards and arsenals. 
Here we find these great building and repair establishments under 
the control of line officers'and so firmly in the grip of military 
rule as to make the time required and the cost of the work done 
by them much greater than the best authorities believe would be 
required under a supervision of trained engineers. Would any 
private manufacturing establishment place millions of capital 
and a working force whose pay roll aggregates many tens of 
thousands per month under the control of men not trained in 
engineering or of engineers with limited authority ? 

Even the design of our ships are not free from these influences. 
Some of our great battleships might be faster than they are if 
the bureaus of steam engineering and construction could get an 
unprejudiced hearing for their opinions. The electric plants 
on these vessels have been taken from the control of the engi- 
neers and operated by the line until they break down, when the 
former are sent for to repairthem. These plants must now be 
located to suit the convenience of the line officers, regardless of 
whether such locations are the best. Nay, more; the steam pipe 
running to the dynamo engines must not take steam from any 
steam main, but must tap the boiler itself. An extra hole must 
be made in the boiler and a hundred feet of extra steam piping, 
more or less, must be provided to give to the electric plant of the 
‘‘line” the necessary isolation from the domain of the engine 
drivers! The naval attaches in foreign countries are maintained 
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in those positions chiefly for the engineering information they 
can pick up for the department at home. Of course they are 
engineers. Nothing of the kind. They are line officers without 
training for such duties. The country no doubt will be amazed 
to learn that the education of these line officers, preparing them 
for the most desirable duty of naval attaché abroad, is accom- 
plished in 10 or 14 days. Previous to taking their departure for 
Europe to perform the engineering duties required of a naval 
attaché, they receive a roving commission to visit the largest 
engineering establishments in this country. The very fact that 
they undertake to study American methods in 10 or 14 days shows 
their absolute incompetency for the work. The only advantage 
they derive from this tour of inspection isthat they receive eight 
cents a mile while making a pleasant excursion at the expense of 
Uncle Sam. 

It was through one of these brilliant attachés that the govern- 
ment spent a large sum for the purchase of plans in England for 
the Charleston. In a discussion before the Engineering Congress 
at the World’s Fair, Mr. Mattice gave some information about 
these plans that shows how competent was the attaché. The plans 
were supposed to be those of the Naniwa-Kan, but the general 
plans were those of the Etna, and the details were of the Naniwa- 
Kan and Giovanni Bausan, ‘and there were one or two of a 
rather chestnutty flavor that would not fit in with anything else.” 
The Secretary of the Navy ordered these plans to be followed 
closely, and’ as a result costly changes had to be made as the 
work progressed, and the vacuum pumps had to be discarded 
and new ones built at a cost to the government of $50,000. An- 
other set of plans purchased in England were not quite so bad, 
but many changes were ‘made in them by the bureaus of steam 
engineering and construction before the Baltimore was built 
from them. 

THE OPPOSITION OF THE ‘‘ MACHINE.” 


The machine fights tooth and nail the proposition to improve 
the number and status of the engineers, and insiststhat any in- 
creased authority given them will demoralize the service. They 
charge the engineers witha desire to get everything in their 
power. As this article is in course of preparation, there comes 
to our desk a copy of the Army and Navy Journal for Oct. 3, 
containing an article written by a line officer. In this article 
he says : ‘‘The engineer feels that since modern vessels depend en- 
tirely upon steam for ability to use their guns, and since engines 
depend on trained knowledge, and since he must undergo danger 
without the line officer’s privilege of striking back, he should have 
the best of everything. It is suggested that the naval engineer is 
on a plane with the scientific army engineer, and it is proposed 
to make the naval engineer the leading officer of the navy. They 
forget that their basis is engine-drivers.” The italics are ours. 
The supposed claims they emphasize are fictitious and false. The 
engineer does not ask for the command of vessels, but he does 
believe that the good of the service and his own honor alike de- 
mand that he be under the authority of the commanding officer 
of the vessel and not at the beck and call of every officer of the 
deck, even an ensign. He does believe that the good of his branch 
of the service demands that his present “ ralative rank,” which 
is title without authority, be changed to a positive rank by which 
his titles will mean something. He does believe that the decep- 
tion now practised upon the people of the nation, by which en- 
gineer officers appear in civil life and on state occasions with the 
honors of their titles, but on board ship are stripped of it all, is a 
farce that endangers discipline and engenders discontent and 
strife among the entire crew. 

But the line officer we have quoted above is really anxious 
about the engineer. Hear him again: ‘‘The engineers want too 
much, but that is no reason why they should not have justice. 
Let us do justice.” Need we go any further for evidences of a 
clique? Has it come to this that the line officers announce to 
this nation that through the line, if at all, justice is to be meted 
out to the engineers? We admit that proposed changes in the 
navy affecting the authority of officers might properly originate 
with the line in which the right of supreme command is vested, 
but there is little hope that they will. We quote again: ‘‘ The 





line is the corps of command, and must be. Nothing the en- 


ginmeers may do can alter that. . . When the engineers 
recognize that command is essential and must go to the line, 
then it will be possible to institute a new plan that will give them 
justice. If they can once see that the corps of command is the 
navy, a reform can be made that will give them a share of the 
honors of war. I suspect that the real bitterness of the engineer's 
fight has lain in the feeling that he belonged to a body of men 
who are expected to do the dirty work, accept danger in the dark 
and get none of the credit of success.” 

The corps of command is the navy! This is on a par with the 
insolence of the line officer who told an engineer that he (the en- 
gineer) was in the navy but not of the navy. The engineers, a 
body of men who are ‘expected to do the dirty work, accept 
danger in the dark and get none of the credit of success”? Who 
expects them to do this? The line officers may, but does the na- 
tion? The real bitterness of the engineers’ fight has lain in the 
fact that he-knew the nation thought he was getting his due 
credit, whereas it was being- systematically withheld from him. 
But the last quotation relieves us of the necessity of proving that 
engineers are unjustly treated under the present order of things, 
for this line officer expressly admits that they are. 

HOW A NAVAL RESERVE CAN BE OBTAINED. 

Then both justice and the immediate needs of the service make 
it imperative that the engineer corps be increased in numbers 
and that the engineers be given rank equal to their confreres 
in the line and an authority that will make that rank re- 
spected. But another and an equally good reason exists for raising 
the status of the engineer. If the number of engineers is to be in- 
creased and an adequate reserve is ever to be provided for the 
time of war, inducements must be offered to get men for the ser- 
vice. They will not enter it in sufficient numbers under the pres- 
ent conditions. The engineers already in the navy would resign 
from it with little delay, did not loyalty to their country and the 
hope of finally receiving justice from her hand keep them in her 
service. Even as it is resignations have been numerous, and the 
number of engineers graduating annually from the naval academy 
is not sufficient to balance the loss from breakdowns, deaths 
and other causes. If honorable positions in the navy are with in 
the reach of graduates of our technical schools and colleges, many 
will avail themselves of the opportuxity—but not until the en- 
gineer is accorded justice. And if war should ever come, ex- 
naval engineers and others in private life will not offer their 
services to their country—where such services involve a degrada- 
tion. It may be argued that loyalty should bring the en- 
gineers into their country’s service in time of direneed, regardless 
of questions of rank and title. It should not be forgotten, how- 
ever, that the greatest of patriots are always the manliest of men, 
and that a nation which wants the services of noble men in time 
of war should not neglect the present opportunity to make that 
service an honorable one. 


The engineering profession of the United States have pointed 
out the naval weakness to Congress and the people, but they have 
done more than that—they have shown what remedies should be 
applied. The Wilson-Squire bill, a mentioned, introduced 
in the House by the Hon. Francis H. Wilson, of Brooklyn, N. Y., 
should be the basis for all naval legislation enacted for the per- 
sonnel. If the engineering profession will continue to display its 
interest in this bill, Congress can be made to realize the crippled 
condition of the navy, and the bill thus become a law. 





TESTING OAST-IRON OAR WHEELS. 








In one of the earlier articles on the Altoona shops, which ap- 
peared in these pages, an account was given of a method of 
testing car wheels by pouring molten cast-iron around the treads, 
the wheels being laid in the mold with their backs or flanges 
down. As wasthen described, a sand mold is made around the 
tread of the wheel which leaves a space of about .2 inches wide 
between the sand and the tread. Melted iron is then poured 
into this space. Most of the wheels that have been tested in this 
way, it was found, broke or cracked in from 25 secondsto 14 
minutes frum the time the metal was poured. The inference 
from this was that if wheels are broken by heating them in this 
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way they will also be broken by the heating action of brake- 
shoes when these are applied, especially at high speeds. 

Is may be said here, incidentally, that mankind may be roughly 
divided into two classes, one composed of people disposed to en- 
tertain new ideas, and the other of those who are not, many of 
whom have a positive disinclination to give consideration to any 
subject, or credence to any facts, or accept any process of reason- 
ing, of a kind with which they are not fami'iar. Many such 
people, too, are born objectors, and are possessed of a wonderful 
capacity for finding reasons why thivgs are not so. They are 
like the lawyer who was consulted in that well-known case of the 
prisoner who was incarcerated for a certain offense, and who was 
told by his legal adviser that a person could not be put in jail for 
the act of which the prisoner had been guilty. ‘‘ But I am iocked 
up,” the client pleaded, but that fact would not change the opinion 
of the lawyer. 

With the class of people referred to facts have no more weight 
than the lawyer was willing to assign to the curtailment of his 
client’s liberty. It is in vain, in arguing with such people, to 
bring incontrovertible evidence to establish certain facts. They 
are deficient in the capacity of believing, which the Scriptures 
teach is a means of salvation and assure us that neither would 
such people believe although one rose from the dead. 

This digression was suggested by the way in which the account 
of the thermal tests of wheels at Altoona, which was published in 
these pages some months ago, was received by some of the readers 
of the AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOUR- 
NAL. One correspondent said the test was ‘‘ sensational.” 
Others said it was not new and some of the wheel-makers 
thought it was notfair. All admitted that car-wheels are often 
heated by the application of brakes, but then they say they do 
not get ‘‘so very hot,” or they are not heated so quickly by the 
brakeshoes as they are by the melted iron poured around them. 
Now as a matter of fact no one knows with any degree of cer- 
tainity how hot a wheel gets when brakes are applied ona car. 
One case is reported of a wheel, broken in service, which was so 
hot an hour after the accident that it could not be touched with- 
out burning the toucher. Imaginatior only can infer how hot it 
was when broken. As a matter of fact wheels are not “‘very hot” 
when they break under a thermal test. They often crack within 
25 seconds or Jess time after the {pouring of the metal. Nota 
very high degree of heat can be transferred to a wheel in that 
time. Who knows how quickly or to what degree a wheel will 
be heated if an ‘‘emergency” application of the brakes is made 
when running at the rate of 60 or 70 miles per hour? 

Another resource of the doubters is that any innovation in 
their experience or practice is not new. Even if it is not, the 
utility of it is not affected thereby. Would a reasonable human 
being object to using any useful information, even if it was ex- 
humed from the catacombs, or dug up from the foundations of 
the pyramids, and was as old as Egyptian civilization. Wisdom 
and knowledge don’t deteriorate by age if they are really either 
wise or true. 

Some of our readers who are inclined to dubiosity—if there is 
such a word—say that the thermal test is not a practically fair 
one, and is calculated to unduly alarm the traveling public. 
Nevertheless, the Pennsylvania Railroad officials at Altoona have 
been developing the test, and have reached the conclusion that in 
specifications for wheels which they buy that a certain number in 
each lot received shall be subjected to a test of this kind, and if 
they do not stand it all are to be condemned. An extensive series 
of investigations were made before this conclusion was reached. 
More than 200 wheels were tested, of which a large proportion— 
about nine-tenths—were broken or cracked. The fractures were 
very curious. Ina large number they occurred just inside of the 
rim and extended circumferentially for a distance varying from 
a fifth toa third of the way around. In some cases the wheel 
was merely cracked, the fracture not extending through the rim, 
but in others the rim was broken radially to the circumferential 
crack, and a piece was entirely detached from the body of the 
wheel. In others the break would be on a line approximating to 
a chord drawn to the periphery of the rim or tread. Another form 


of break was on a circumferential line, about half way between 
the hub and rim, or where the double plates join the single one 
outside of them. (Nearly all the wheels tested were of the 
Washburn, so called, double plate pattern.) These cracks also 
extended from a fifth toa third of the way around, and were 
sometimes confined to a circumferential line and in others would 
extend radially from one or both ends out to or through the rim. 
Tn some instances these fractures were mere cracks, while in 
otizers a piece was bodily detached from the wheel. Often the 
break occurred before the molten iron had solidified, and with 
such violence that it was scattered out of the mold in a way that 
was dangerous tothe bystanders. Another curious phenome- 
non was the fact that often a secondary fraction would occur 
after the first one and on the opposite sideof the wheel. The 
two would not always occur at the same part of the wheel section 
nor in the same form. Some or all of the brackets or ribs were 
broken in nearly or quite ali the tests even when the plates were 
not fractured. Mr. McLean, the superintendent of the foundry, 
who made these tests, obtained five double-plate wheels of 
the old pattern made by the Lobdell Company in Wilming- 
ton, Del. What is called the Washburn double-plate wheel, 
which is the pattern now in general use, has not in reality 
double plates, as the two plates extend only about half way from 
the hub toward the rim, and there they unite in one plate 
which extends to the rim. The Lobdell however, has two fill 
plates, which extend all the way from the hub to the rim with 
a space of from about 4to6 inches in width between them. 
The plates are slightly curved. None of these wheels broke into 
pieces ; several of the outs‘de plates developed short circumferen- 
tial cracks, which did not destroy the integrity or the wholeness 
of the wheel, and it was only the outside plate which was frac- 
tured. | Altogether they stood better than any other form that 
was subjected to the test. It would be curious if it should be 
found advisable to revert to this old pattern of wheel, which was 
abanduned twenty-five years ago or more--or tosomething similar 
to it. This form is to be subjected to a thorough series of tests to 
ascertain what its real merits are. 

Another fact which was ascertained was that wheels which had 
been 1n service, or second-hand wheels, did not stand the test as 
well as new ones. This is contrary to Mr. Outerbridge’s theory 
that cast iron grows stronger if subjected to frequent concussions. 
Of course it may be that the endurance of these double-plate 
wheels was due to the quality of the metal in them. It is in- 
tended in the investigation which will be made to ascertain how 
they will act if made of the same material as the wheels which 
fail. Altogether the Altoona wheels have stood the tests better 
than any others, excepting the double-plate Lobdell pattern. 
Some of the Altoona wheels were broken, but many of them 
stood the test without fracture. It is proposed hereafter to take 
three wheels from every hundred, and subject one to a drop 
test and two to a thermal test by making a mould 14 inches wide 
around the tread and then pouring iron into it, these wheels to 
stand two minutes without breaking. The time and the space 
may possibly be modified if experience shows that it is essential. 
The adoption of these requirements is quite certain to lead to 
efforts on the part of wheel-makers to devise forms which will re- 
sist thermal strains more successfully than the so-called double- 
plate Washburn pattern will or does. It may be added that 
although nearly all the wheels tested were of that pattern. 
their forms, and especially that of the sets or brackets, varied 
considerably. The forms of this pattern of wheel which were 
tested seemed to have little influence in their capacity to resist 
the expansion of their treads by heat. As was pointed out in 
these pages before, the strain required to fracture a wheel, even 
if made of poor material, must be enormous. The area of tlie 
fractured section was often as much as 25 square inches. The 
force required to pull this asunder can readily be calculated. 
The new requirement of the Pennsylvania Railroad is likely 
to mark a newera in the manufacture of cast-iron wheels and 
must lead the makers either to use better material in them or 
devise new forms which will resist the new test, even if made 
of inferior iron. 
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THE PROSPECTS FOR ELECTRICITY ON STEAM ROADS. 

Progressive railroad officials, particularly those who are in a 
position to feel keenly the competition of the electric motor in sub- 
urban traffic, are fully alive to the progress and improvements in 
electric-power installations, and will not be slow to utilize this 
modern method of power transmission—for that is all that elec- 
tricity is in its present uses in power plants—when it is possible 
to effect a saving by so doing, but we think few of them 
will join with the author of the paper on the ‘‘ Motive Power of 
the Future,” read before the recent meeting of the American So- 
ciety of Railroad Superintendents, when that writer says: ‘‘ We 
have arrived at a very interesting point in the evolution of rail- 
way motive power, a point of transition from old methods to new 
ones, a point from which it seems possible to almost certainly 
predict the entire change from steam to a more economical 
motive agent. Unless, then, we make the assumption 
that we have reached the end of progressive development, we 
must admit the very great probability of the entire supersession 
of steam by electricity as a motive power on our railways, 
not only in suburban and interurban traffic, but in 
cross-country traffic also. Primarily, such change will take 
place because the perfection of economy has _ probably 
already been reached with regard to the application of steam.” 
Nor do we think that those who are most directly concerned in 
the economical operation of the locomotive will agree with the 
opinion that the limit of possible economy has been reached in 
present practice. For some years past the economies sought in 
locomotive design have chiefly been those obtainable by a reduc- 
tion of the total train expenses, rather than in the economy of the 
locomotive itself. As a result we have larger locomotives, 
heavier trains, engines that stay out of the shop longer—or make 
a greater mileage between shoppings—in fact, anything and 
everything in design and method of operation that will give the 
best net result on the capital invested and which will cut down 
the expenses per ton-mile. When all that can be has been 
achieved in this direction attention must then be given to the 
performance of the locomotive as a machine in itself to reduce to 
the lowest limits its coal consumption for a given duty ; then, 
and not until then, will the] comotive reach its highest effi- 
ciency. The electric locomotive has made rapid strides in the 
last few years, but its best informed friends admit that under 
the present conditions it cannot compete with the steam 
locomotive for cross-country traffic. It is believed by many, 
however, that the developments in electricity in the near 
future will be of suck a radical character that the cost of 
power in this form will be greatly reduced. If such a sweep- 
ing reduction in cost is effected there is hardly any question 
but that the steam locomotive will be left behind in the race. 
The economies which it is possible to effect in the operation 
of our much-respected friend, the steam engine, are 
considerable, but they are not extensive enongh to be entitled to 
the term “‘sweeping.” On the other hand the radical or sweepmg 
changes in electric motive power necessary to permit it to take 
the place of the steam locomotive have not yet been made, nor is 
it clear that they are actually forthcoming. Many are deceived 
by the comparative youthfulness of electrical science into the be- 
lief that our knowledge of electricity is very incomplete and that 
remarkable developments may be expected at any time and from 
almost amy direction. This is far from the truth. The dis- 
coveries in electricity came to a world of science capable of 
grasping their importance at once, and of pushing forward the 
work of investigation; they also came to an industrial world 
equipped with the knowledge and tools necessary for the con- 
struction of the new machinery, and the engineering ability to 
adapt this machinery to the wants of mankind. The result has 
been the development of electrical science and electrical indus- 
tries with astonishing rapidity, until to-day they compare with 
many older sciences and industries in completeness. For these 
reasons it does not appear that there is, after all, so much to be 
expected from the further developments in electrical engineering. 
Since the above was written, Dr. Chas, E. Emery has'presented 


an excellent paper before the American Society of Electrical 
Engineers, in which he compares the present cost of operating a 
heavy trunk line with the expense of the same service by 
electricity. He shows that the fuel bill is only ten per cent. of 
the total expense of operation so that a performance at the central 
station of one horse-power for only two pounds of coal will 
result in a saving in operation of only 6.56 per cent. of the 
total expense after deducting the losses of transmission, etc. He 
concludes that there would be no saving in Jabor, none in repairs, 
and none in track maintenance. Furthermore, he shows that the 


great cost of the electric equipment will increase the 
fixed charges to such an extent that with money 
at 5 per cent. interest, the traffic income must be 


increased 12% per cent. to pay these charges. He argues that the 
use of electricity in suburban travel increases the busiress of the 
road for reasons which are already familiar to our readers, 
but he also points out that in long-distance traffic an increase of 
traffic due to the electric power cannot be expected. Others sup- 
ported these views in the discussion and we may safely conclude 
that the electricians who best understand the traffic of steam 
roads are the least hopeful of the immediate use of electricity in 
that service. Weshall again refer to Mr. Emery’s paper and 
the discussion on it next month. 


A New Naphtha Engine. 

This engine, shown in the perspective in the accompanying en- 
graving, presents some entirely new features in a boat engine, 
which render it especially desirable as a motive power for small 
boats and launches. It is built by Chas. P. Willard & Company, of 





A New Naphtha Engine. 


Chicago, which company owns the patents covering the special fea- 
tures. 

Heretofore, we believe, all naphtba launches have required the 
presence of a flame burning in the generator while it was in opera- 
tion, to vaporize the napbtha, and also required the presence of 
several gallons of vaphtha in the boat at alltimes. By the entirely 
different system upon which this engine operates, there is no fire in 
the boat whatever. 

The engine is of the ordinary trunk piston type and the valve 
mechanism is of the simplest kind, consisting of a single eccentric 
working a lever operating two cams. There are no gears whatever. 
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When the engine is first started naphtha is vaporized to obtain an 
explosive mixture for the cylinder, but after a few minutes the 
engine is supplied with gas from a patented generator, which is 
not shown in the illustration. From this generator the gas enters 
the base of the engine at a point opposite the hole seen in the en- 
graving. Through this hole air is admitted to the base, and the 
mixture, being slightly compressed by the downward stroke of the 
piston, passes through a throttle valve into the cylinder, where, 
after further compression, it is ignited by an electric spark. 

One of the valuable features of the engine is its ability to use the 
lowest and cheapest grades of naphtha and gasoline on the market. 
There is also no flame in the boat outside of the engine eylinder. 
The engine can be operated at all speeds and in either direction. 
The amount of naphtha which is needed on the boat at any one time 
is much less than where it is used both as fuel and as a working 
vapor, and, as already stated, the oil can be of a low grade, say a 57- 
degree naphtha. 

The builders,Chas. P. Willard & Company,are located at 197 South 
Canal street, Chicago, and will be pleased to furnish additional in- 
formation. The engines are sold complete, ready to put into a boat, 


means of a socket wrench on its spindle, the jaws are set out 
against the cylinder walls. A two-inch hole through the center 
of the spider is for the insertion of a turned bar or arbor which 
isthus held exactly central in the cylinder, and by which the 
guides are lined up. 

It will be seen that the mechanism does away with the labor of 
adjusting a line or arbor to a central position in the cylinder. 
All that is necessary is to place the spiders in position, set out the 
jaws simultaneously and then insert thearbor. The latter is then 
located centrally and with greater accuracy than is ordinarily ob- 
tained. 

The larger of the two devices shown is 28 inches in diameter 
and will fit cylinders from 28 to 31 inches in diameter. The 
smaller one is suitable for cylinders from 19 to 22 inches in diam- 
eter.. As each pattern can be given a range of at least three 
inches, two sizes would suffice for the average railroad shop. 

The device has been praised so highly by those who have seen 
it that the company will add it to its line of manufactured prod- 


A Device for Centering Cylinders.—-Made by Pederick & Ayer Co., Philadelphia. 


or boats complete and ready for operation will be furnished by the 
manufacturers. 








A Device for Centering Cylinders. 


Those who have much to do with the erecting of locomotives 
or with repairing them will appreciate the neat device for lining 
up cylinders and guides which we show herewith. It is the idea 
of Mr. Pedrick, of the Pedrick & Ayer Company, of Philadelphia. 
and was made by him in response toa request for something of 
the kind for use in the erecting shop of the new locomotive 
works in Russia. It consists of a cast-iron spider or frame pro- 
vided with three steel ‘‘jaws” operated in unison similar to the 
jaws of a universal chuck. Two pairs of spiders were made for 
the Russian locomotive works, one set for the high-pressure and 
the other for the low-pressure cylinders of compound locomo- 
motives. They are both shown in our engraving. 

The steel jaws are neatly fitted into radial channels planed in 
the spider and are $ by 1} inches in section. Their ends are en- 
larged to give a bearing face 2 by 1} inches by an L-shaped ex- 
tension of the jaws. On the face of these jaws rack teeth are 
cut to engage a spiral cut on the back of the large ring gear seen 
in the engraving. The jaws are held in place by plates which 
cover them and extend across the gear also. A small pinion 
held in the spider frame meshes into the large gear and, by 


ucts and is prepared to furnish it in any size required. The work- 
manship is of the best. 


Norfolk & Western Engine Board. 


In the latest number of the proceedings of the Southern and 
Southwestern Railway Club we find an article describing the en- 
gine boards of the Norfolk & Western road, by R. P. C. Sander- 
son. These boards are believed to fulfill ali requirements and are 
easily and cheaply made. Referring to the engraving it will be 
noticed that the engine board itself consists of a plain pine ©r 
poplar board (shown in section), on to the face of which are se- 
cured by screws a succession of horizontal thin metal strips 
(brass, Russia iron, or something similar). The shape of these 
metal strips is shown by the drawing, and when in place they 
form a succession of horizontal grooves. The headings, names of 
divisions and shops are indicated by cardboard labels, slipped 
into the label holders, which are simply h‘ing oa the metal strips 
at convenient positions, and can be changed ad libitum to suit 
changing conditions, by shifting them about, taking them off , or 
changing the cards in the label holders. The label holders for 
the names of divisions are 1} by 6 inches and a sample one 1s 
shown. The shop tags are 3 inches by 5 inches. 

The engines are represented by tags of a peculiar form, as 
shown by the drawing. The tag is made of a sheet of tin, of the 
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Details of Norfolk & Western ates Board. 


shape shown, which has a small piece of brass wire soldered to it 
to form a center for the cardboard dial. The dial is also shown 
separately, and the printing on it can be varied to suit the differ- 
ent requirements. In the case of the dials shown the marking 
has the following meaning : 

1. Repairs required—No. 1—which means general rebuilding. 

** 2—which means new firebox and gen- 
an overhauling. 

3. Repairs required—No. 3—which means general overbauling, 
with heavy renewals of worn-out parts. 

4, Repairs required—No, 4—which means light general over- 
hauling. 

5. Repairs required—No. 5—which means light repairs, such as 
can be done in four or five days without removing wheels. 

S. Repairs required—Special—which means such as broken 
frame, broken wheel, 50 flues, etc. 

W. Repairs required—Wrecked—only used in case of heavy 
wreck damage. 

G. Means in good or fair order, in condition to render efficient 
service, and requiring nothing but current maintenance and run- 
ning repairs. 

After the tin is cut, the center pin» soldered on, the dial is 
dropped on to the center pin, and the tag folded over to the shape 
as shown on the drawing of the completed tag. Thenotch or gap 
in the tag allows one of the figures or letters mentioned above as 
indicating the condition ofthe engine to show, as the condition 
changes, the dial can be quickly rotated so as to show the letter 
or figure representing the changed condition, Above the notch 
or gap in the tag is painted the engine number and the class letter 
or mark, Above the number and class letter is a little pocket 
formed when folding the tin which is used to hold small labels, 
either to represent the class of service of an engine in service, 
such as passenger (through or local); freight (through or local); 
pushing or helping, shifting, maintenance of way, extra or reserve, 
etc. In case of engine outof service inthe shops, asmall.card label, 
as shown, is slipped into this pocket to show what division the 
engine was in service on before she was shopped, 

The board in the office-of the superintendent of motive power is 
3 feet 7 inches deep and 6 feet wide, and gives the location, service 
and condition of all engines on the road. In the offices of the 
various master mechanics are smaller boards of similar design, 
giving records for their divisions only. 








Notes. 





The East River Bridge Commission last month received the 
formal approval of the bridge plans from the Secretary of War. 
They also entered into a contract with F, W, Miller for the borings 
necessary for the New York scerestiteni the price being 40 cents 
per lineal foot. 





A motor vehicle race took place last week between Paris and 
Marseilles and return. The distance is 1,051 miles and the first 





vehicle to arrive was the Michelin motor cycle, which made the 
trip in 72 hours, including all stops, or at the average rate of 14,6 
miles per hour. 





The Pennsylvania Railroad considers the outlook so good for 
business after election that it has ordered all idle freight cars to 
be put in readiness for use on short notice. In August the num- 
ber of cars passing through the Harrisburg yards is given as 
62,666; in September, 73,303, and October figures show a still 
greater increase. 


The first of the three ‘torpedo boats which the Columbian Iron 
Works, of Baltimore, is building fur the United States govern- 
ment, was launched on October 1. This boat is 160 feet long on 
the water line, 16 feet beam, and 138 tons displacement, The 
engines are triple expansion and drive twin screws. Their horse- 
power is to be 2,000. The contract calls for a speed of 24} knots. 





One of the twin-screw steel ferryboats for use on the Pennsyl- 
vania Railroad’s new Twenty-third street ferry across the Hudson 
was leunched at Cramp’s shipyard on Oct. 17. The boat is to be 
called the Pittsburgh, and a sister ship, being built by Charles 
Hillman & Co., Philadelphia, is to be called St. Louis. The boats 
have been described in these columns. The chief novelty about 
them is the use of twin screws at each end of the boat, or four 
screws in all. 





The Pacific Coast may soon have a new and regular source of 
fuel supply. An American bark recently arrived at San Fran- 
cisco with a sample cargo ef coal from the Tonquin District of 
China. The coal beds are said to be extensive, and it is ulso 
claimed that with the cheap Chinese labor available and the 
present tariff rates, the coal can successfully compete with the 
other fuels in the market on the Pacific Coast, providing the 
quality of the coal is satisfactory. 





In a paper before the British Association Mr. E, W. Anderson 
relates his experience for eight years with an electric traveling 
crane and a steam traveling crane working side by side ina 
foundry. The electric crane has one motor, geared to furnish 
power for all three motions required, and is of 20 tons capacity. 
When first installed there was a prejudice against it, but now it 
is the favorite with the men. The repairs to the electric crane 
have cost less than in the case of the steam crane and in many 
ways the former has proved more convenient, 





The great engineering work of removing the obstruction in the 
Danube River, known as the Iron Gates, between Alt-Orsova in 
Hungary and Gladova, in Servia, has been accomplished and 
the river opened to navigation Sept. 27. The passage of the Iron 
Gates has always been dangerous and much of the time wholly 
impracticable to vessels drawing 5 feet of water, because of the 
rocks and the rapids they created. Enormous quantities of rock 
have been removed and the river thus made navigable for the 
largest river steamers from Vienna to the Black Sea. It is said 
that the work cost nearly $10,000,000. 


The Steam Engineering Class of the Young Men’s , Institute, 
222-224 Bowery, New York City, opened its 1896-97 session on the 
evening of Oct. 7, 1896, and will continue open Wednesday and 
Friday evenings until April 29,1897. The class is in charge of 
Mr. Wm. H. Weightman as usual. Its object is the instruction 
of all employed or expecting to be employed in the practical opera- 
tions of engines, boilers and machinery, and desirous of gaining a 
knowledge of or improving themselves in the theoretical branches, 
rules and practice of steam engine, boiler and power transmission 
calculations. Thoze desiring to avail themselves of the opportun- 
ity should join the class at once. 








In the Engineer for Oct. 9, Mr. Chas. Rous-Marten gives some 
facts about the longest regular run without stops in the world, 
This run is made daily on the Great Western Railroad of Eng- 
land, between Paddington and Exeter, and is 194 miles long. The 
average speed according to schedule is 51.7 miles per hour. The 
train usually consists of six cars carried on trucks, and weighing 
140 long tons,behind the engine. The engine hauling the train is 
a 19by 24 with one pair of drivers 7 feet 8 inches in diameter, and 
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a four-wheeled leading truck. The steam pressure is 160 pounds, 
and the heating surface 1,561 square feet. The gradesare easy and 
the road favorable to fast running, but at Bristol the train passes 
around a loop to avoid the station and the curves in the track at 
this point compel the speed to be kept down to aboué 10 miles per 
hour. There is also one grade of 1 in 81. 


Lake Geneva, Wis., has been completed after two and a half 
years’ labor, and now lies at the workshop of Prof. Alvin Clark, 
in Cambridge, awaiting the orders of the Chicago University au- 
thorities. Its focal distance is 61 feet; the extreme diameter of the 
clear aperature is 41g inches. The crown is about 3 inches thick 
at the middle, and 1} inches thick at the outer edges, and weighs 
205 pounds. The flint weighs 310 pounds. The lens and its iron 
ring and cell weigh about 1.000 pounds. The cost of the glass 
plates, in Paris, was $40,000, and the entire cost of the Jens is es- 
timated to have been $100,000. For its journey West it will be 
wrapped in flannel and bedded in curled hair in a box mounted 
on springs and packed with excelsior in a larger box. It will 
ride in the center of a parlor car, and will be accompanied by 
four men. 


Last November one of four vertical triple-expansion Corliss en- 
' gines, built by Fraser & Chalmers, Limited, of Chicago, for the 
De Beers Consolidated mines, Kimberly, was tested to see if it 
met the guarantee of the builders that the dry steam consumed 
per brake horse-power should not exceed 145 pounds. The engines 
were each of 225 horse-power. The cylinders are 11} inches, 19 
inches and 30 inches in diameter by 36 inches stroke. The engine 
has two cranks 90 degrees apart. The cylinders are jacketed. 
The steam pressure during the test averaged 123.7 pounds above 
the atmosphere, the vacuum 11.5 pounds. The engine made 74.6 
revolutions per minute, and developed 223.86 brake horse-power 
and 234.32 indicated horse-power. The frictional horse-power 
was thus only 4.4 per cent. ‘The dry steam per brake horse- 
power was only 13.5 pounds, and per indicated horse-power, 
12.9 pounds, a truly notable result. The test lasted five hours. 


A notable steam yacht has been designed by Mr. Charles D. 
Mosher, and is now under construction at Upper Nyack for Mr. 
Charles R. Flint, of New York City. The boat is to havea guar- 
anteed speed of 33 knots, or about 38 miles per hour. It will be 
122 feet long, 124 feet beam and 4 feet draft. It: will be driven 
by twin screws and quadruple-expansion engines of 2,000 horse- 
power. There will be independent air, feed and circulating 
pumps, electric-lighting plant, and blowers for forced draft. 
Steam will be supplied by two Mosher water-tube boilers. The 
hull of the boat will be divided into seven compartments by 
water-tight bulkheads. The coal bunkers will be of large 
capacity. The fittings of the boat will be excellent, but the most 
interesting feature is the facility with which all the upper works 
can be removed and replaced with a turtle-back deck and two 
conning towers. Simultaueously with this change the boat can 
be fitted with torpedoes and rapid-firing guns, thus converting 


the yacht into one of the fastest and most effective of torpedo. 
boats. 


The last session of the Mexican Congress amended the existing 
patent law of that country, so that article 33 reads as follows : 
‘The owner of a patent is obliged to prove to the Department 
of Encouragement at the end of each period of five years of the 
life of the patent that, with a view of maintaining it for another 
five years, he has paid into the general Treasury of the Federa- 
tion the sum of $50 at the close of the first five years, or $75 at 
the expiration of ten years, and $100 at the expiration of fifteen 
years. All these payments have to be made in Mexican dollars. 
The term within which these payments have to be proved shal) 
be two months after the conclusion of each period of five years. 
This term cannot be extended. Persons who up to the pro- 
mulgation of this law shall have lost their patents under Section 
8, Article 37 of the law of June 7, 1890, may avail themselves of 
the benefits of this law to save their patents, provided they pay 
the proper fees within three months of such promulgation. But 


the patent thus revived is without prejudice to the rights acquire:! 
by other parties subsequently to the declaration of forfeiture.” 


The Joint Select Committee,created at the last session of Congress, 
to investigate and report upon the question of the use of alcoho! 
free of tax in the manufactures and arts, have prepared a series of 
interrogatories, which will be distributed throughout the country 
to such parties as are thought to be interested in the question. It 
is the earnest desire of the committee to secure all possible infor- 
mation bearing upon the subject, and it is hoped that parties 
interested will submit their views to the committee promptly. 
Sets of the circular letter and blank for replies will be supplied to 
any applicant by addressing the Chairman, Room 21, Senate 
Annex, Washington, D.C. The commitee, which is composed 
of three members of each House, will probably assemble in Wash- 
ington soon after the middle of November for the purpose of 
formulating a report to Congress accompanied by the draft of a 
law which will place domestic industries on as favorable a basis 
as similar industries in foreign countries. During their sessions 
in Washington hearings will probably be given in order to sup- 





_ plement the information obtained through the interrogatories sent 


out by mail. 





The New York Tribune says that the United States Naval au- 
thorities have tested and found highly satisfactory an improved 
Howell torpedo. The new torpedo is larger than any of that 
type previously tried, some of its dimensions being as follows : 
Extreme length, 14 feet 6 inches; greatest diameter, 17 inches ; 
net weight of guncotton in charge, 174 pounds; net weight of 
water-wetting charge, 43.6 pounds ; net weight of dry guncotton 
in primer, 2.35 pounds; immersed displacement in sea water, 
1,150 pounds; launching weight of torpedo, 1,130 pounds; re- 
serve buoyancy, 20 pounds ; mean speed over rauge of 400 yards, 
33 knots ; over 600 yards, 30 knots; over 800 yards, 28.5 knots. 
The extreme effective range, as adjusted for regular service, is 
1,000 yards ; the deflection from beam fire at a ship with a speed 
of 17 knots, 5 degrees; weight of fly-wheel, 30 pourds; most 
efficient fly-wheel speed at start, 9,600 revoiutions per minute; 
pitch of screw at start, 14 inches; pitch of screw at finish, 29 
inches ; diameter of screws, 10 inches. The total displacement 
weight of a center pivot launching tube is 2,203 pounds ; that of 
the tute proper, 1,153 pounds; of a carriage, 422 pounds; of a 
racer, 98 pounds; of the motor, 330 pounds; of the piping to 
swivel, 200 pounds. The weight of a powder blast in the cart- 
ridge case is six ounces. 





The North Atlantic squadron passed through the heavy gale of 
last month when on its way from Hampton Roads to New York. 
Most of the ships behaved well in the storm, but the crew of the 
battle-ship Indiana had an experience they will not soon forget. 
Captain Evans gave an account of it, from which we take the fol- 
lowing: ‘‘Soon after we left Hampton Roads Monday all four of 
the 8-inch turrets broke loose at once from their gearing. That 
was about 2 o’clock in the afternoon. We went to work with 5- 
inch hawsers to tie the guns up. We tied the two forward tur- 
rets together by binding the guns each to the other and fastening 
the hawsers to the bits, and managed the aft ones the same way. 
It was a very hard job. About 2 o’clock the next morning the for- 
ward ones snapped their hawsers and got loose again. Thestorm 
was then very severe, and the ship was rolling atan angle of 36 
degrees. The decks were flooded with water, and this, with the 
pitching of the ship, made working on deck very dangerous. To 
make matters worse, the forward 13-inch gun turret got loose, 
and those enormous guns began thrashing about in full com- 
mand of the deck. We fastened a 5-inch hawser on the 13-inch 
gun and it snapped like a cotton string. We finally caught the 
big guns with an 8-inch hawser and tied them securely to the su- 
perstructure. It was an awful job, though, and we were in danger 
of being washed overboard every minute. All during the work 
the deck was completely flooded.”’ 





A series of interesting tests were recently made on short sec- 
tions of wire cable in the laboratory of the Yorkshire College, 
Leeds, England, and described in Engineering. In making the 
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tests it was found that none of the cappings supplied by the 
makers was at all satisfactory; most of them gave way at about 
one-half the breaking load of the rope, when taking the strength 
of the rope as the sum ofthe strength of the wires tested 
individually. After several experiments it was found that the 
only really satisfactory method of making the strength of the 
cap approximately equal to the strength of the rope is as follows: 
Before cutting off a sample length from the bulk of the rope, it is 
tightly bound with wire at about six inches from the end, and 
then cut off. The specimen is then tightly served with tarred 
band from end to end, in order to keep the strands in their proper 
position. The ends are then frayed out, and the end of each 
wire turned over; each end of the rope is then put in boiling 
caustic soda to remove tar and grease, thoroughly washed in hot 
water, then dipped in “‘ killed spirits”—i. e., chloride of zinc, 
and afterward in molten solder; each wire then gets tinned. 
The ends are then put into split conical dies, and an alloy, con- 
sisting of lead, tin and antimony, is cast round it, which com- 
pletes the capping process. The-rope is then pulled apart in the 
testing machine, the ends being held in conical dies. The results 
of seven tests show that the breaking strains of from 12,960 
pounds to 55,500 pounds for the different ropes were all from 93.4 
to 96.2 per cent. of the sum of the strengths of its component 
wires. 

Consul Merritt, of Barmen, describes Herr Linde’s process for 
the manufacture of liquid air, whereby also oxygen gas is ob- 
tained at a cheaper cost than that produced by the methods now 
in use. A powerful engine compresses air, which is cooled, as 
far as possible, by ordinary refrigerating methods and passed 
into a spirally coiled pipe a hundred yards long. This pipe is en- 
closed in a second spiral. By means of a throttle valve at the 
end of the inner spiral, a certain proportion of the compressed 
air is allowed to expand in the space between it and the outer 
pipe. Thus the stream of compressed air from the pumpis cooled 
by that portion which has been allowed to expand, and arrives at 
the throttle valve in a colder state than the portion that preceded 
it. Consequently, it reaches a still lower temperature on ¢xpan- 
sion, cooling yet more powerfully the advancing stream in the 
inner tube. By carrying this cumulative cooling effect sufficiently 
far, the circulating air is at least brought down to its critica 
point and liquefies, after which a continuous stream of liquid air 
is merely a question of engine power. The cycleof operations can 
be readily apprehended; there is compression, expansion in a 
closed chamber, and utilization of the cold thus. produced to re- 
peat the cycle from a lower initial temperature. The apparatus 
produces with the greatest ease a substarce for which there is 
already a large industrial demand—oxygen gas. During the pro- 
cess just described, the air becomes steadily richer in oxygen 
until that gas forms some 70 per cent. of the product. This rela- 
tively pure oxygen is sufficiently good for certain purposes, and 
it may be further purified from nitrogen if desired. 


The trouble encountered again during the past season with the 
Belleville water-tube boilers in the Northern line passenger steam- 
ers North Land and North West, especially the latter boat, has 
been the subject of a great deal of comment among engineers on 
the lakes, and rumors have been circulated about new boilers 
being adopted. Builders of the steamers have disclaimed any re- 
sponsibility for difficulty with the boilers, as they hold that they 
opposed the adoption of them at the outset. Mr. Miers Coryell, 
who represented the French owners of patent rights on the boil- 
ers, and who, even up to the close of the passenger season this 
year, has been trying to straighten out the trouble, claims that 
the unsatisfactory operation of the ships has heen due entirely to 
hegligence in the management of the fire rooms. He writes from 
New York at considerable length on the subject, and in part say»: 
“Among some of the practices which prevailed, and which the 
engineers estimated they could not prevent, were the following: 
Heavy fires, brought on by charging the furnaces with lumps of 
Coal that were limited in size only by the dimensions of the fur- 
hace doors; ash pans full of dirt and clinker; furnace doors wide 
open half the time; damper doors kept wide open; boilers too full 





at times and again allowed to run scant of water, thereby dam- 
aging them; fireroom force cleaning a number of furnaces ata 
time, and in fact, conducting work of this kind at their leisure, 
allowing the steam pressure to drop as much as 100 pounds; then 
further delay by fires too thick to allow a passage of air through 
them, and a consequent discharge of clouds of black smoke in- 
stead of kindling fires in the furnaces. Then, too, the discharge 
pumps for disposal of ashes were run without a mixture of water 
with the cinder, which was equivalent to rotating them in emery. 
It would seem that they were purposely rendered useless, in a 
spirit of destruction and wickedness. Asa result of this the 
boats would reach port with firerooms 18 inches deep with ashes.’ 
—Marine Review. 





Personals, 








—, 


Mr. E. L. Langford has been chosen President of the Brooklyn 
& Brighton Beach, to succeed James Jourdan. 


Mr. G. H. Clark, Jr., has been elected Vice-Presijent of the 
Northampton & Hertford Railroad, with office at Newark, N. J. 


G. M. Stewart, previously Acting General Manager of the Inter- 
oceanic Railway of Mexico, has been appointed General Manager. 

Mr. Henry Kistner has been appomted General Foreman of 
Motive Power and Car Departments of the Monterey & Mexican 
Gulf. 


Mr. H. L. Hawkins has been appointed Chief Engineer of the 
Oregon Improvement Company, with headquarters at Seattle, 
Wash. 


Frederick A. Lex, ‘formerly with ie Whitney & Sons, has be- 
come identified with the Lobdell Car Wheel Company of Wil- 
mington, Del. 


Mr. F. G. Patterson, President and Superintendent of the 
Altoona, Clearfield & Northern, was last month appointed as Re- 
ceiver of the road. 


Mr. J. A. Atwood, heretofore Principal Assistant Engineer of 
the Pittsburgh & Lake Erie, has been appointed Chief Engineer 
in place of Mr. F. E. House. 


Mr. W. W. Wentz, J r., has been appointed Secretary and Pur- 
chasing Agent of the Louisville, Evansville & St. Louis, with 
headquarters at Louisville, Ky. 


Mr. Horace G. Burt has resigned as General Manager of the 
Chicago, St. Paul, Minneapolis & Omaha, to becom: Third Vice- 
President of the Chicago & Northwestern. 


Mr. Edwin Hawley, of New York, Vice-President of the Min- 
neapolis & St. Louis, was on Oct. 6 ohosen Vice-President of that 
road to succeed Mr. W. L. Bull, resigned. 


Mr. H. Walter Webb, Third Vice-President of the New York 
Central, New York City, has been appointed Temporary Receiver 
of the Ogdensburg & Lake Champlain Railroad. 


Mr. Frank J. Sarnan, Master Mechanic on the Manitou Beach 
Railroad, has been appointed Superintendent, succeeding Mr. 
George C. Mills. Mr. Charles Sarnan succeeds him to the posi- 
tion of Master Mechanic. 





M. J. F. Sechler has resigned as Master Mechanic of the Louis- 
ville, Evansville & St. Louis at Princeton, Ind. Mr. F.C, Cleaver, 
formerly Master Mechanic of the Vandalia line at Terre Haute, 
Ind., has been appointed im his stead. 


Mr. Charles E. Levy, President of the New Orleans & Western 
Railway, has resigned, owing to poor health. Mr. W. Mason 
Smith, the Vice-President, was chosen to fill the vacant position, 
and Mr. W. W. Pierce was elected Vice-President. 





Mr. Henry Fink, one of the Receivers of the Norfolk & West- 
ern, has been chosen President of the reurganized company which 
tonk possession of the property October 1. Mr. F. J. Kimball, 
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heretofore President and Receiver, is Chairman of the Board of 
Directors. 


Mr. W. H. Brehm has been appointed Master Mechanic of the 
Missouri, Kansas & Texas north of Denison, Tex., with headquar- 
ters at Parsons, Kan. Mr. John L. Wigton has been appointed 
Master Car Builder of the lines north of Denison, Tex., with 
headquarters at Sedalia, Mo. 


Mr. W. H. Stark has resigned his position as Master Car Builder 
of the Wheeling & Lake Erie Rallway Company to give his at- 
tention to railway supply matters. Mr. Stark has an interest in 
several valuable railway appliances patented by him, which will 
probably be on the market in the near future. 











Gen. Horace Porter, who has been first Vice-President of Pull- 
man’s Palace Car Company for many years, has resigned that 
office owing to his election to the position of Chairman of the 
Board of the St, Louis & San Francisco. The former second Vice- 
President, Mr. T. H. Wickes, succeeds General Porter as first 
Vice-President. 


Mr. J. M. Wallace, Superintendent of Motive Power of the 
Pennsylvania Railroad at Altoona, Pa., will succeed the late Mr. 
Neilson as General Superintendent of the Philadelphia & Erie 
and the Northern Central Railroad. Mr. Wallace will be suc- 
ceeded as Superintendent of Motive Power by Mr. W. W. Atter- 
bury, now at Fort Wayne. 


Mr. E. W. Knapp, Master Mechanic of the Mexican National | 
at Acambaro, Mex., has been transferred to the City of Mexico, 
and Mr. R. Fitzsimmons, Acting Master Mechanic at the latter 
point, has been appointed Foreman of Engines at Saltillo. Mr. E. 
D. Stegall has been appointed Master Mechanic of the Mexican 
National at Acambaro, Mex. 








The promotion of Mr. F. W. Brazier from the position of Gen- 
eral Forman of Car Works to that of Assistant Superintendent of 
Machinery of the Illinois Central Railroad will please his many 
friends. Mr. Brazier came from the Fitchburg road to take 
charge of the plant of the Chicago, New York & Boston Refrier- 
ator Company at Elsdon, Ill. Later he accepted his recent posi- 
tion on the Illinois Central. 





Mr. Walter A. Scott, General Superintendent of the Chicago, 
St. Paul, Minneapolis & Omaha, has been appointed General 
Manager of that road, with headquarters at St. Paul, Minn., to 
succeed Mr: H. G. Burt, and the office of General Superintendent 
has been abolished. Mr. Scott was formerly Master Mechanic for 
ten years and Assistant Superintendent of Motive Power and 
Machinery for two years on the Chicago & Northwestern. 





Last month we were in error in stating that Mr. R. P. C. Sand- 
erson had resigned the position of Division Superintendent of 
Motive Power on the Norfolk & Western Railroad. The office of 
the General Superintendent with the staff belonging to that de- 
partment was abolished on the Norfolk & Western Railroad, and 
Mr. Sanderson’s position as a staff officer of the general superin- 
tendency was abolished with the general superintendency, but the 
duties of that position are being performed by him much the 
same as before, but under the Superintendent of Motive Power’s 
supervision instead of under the General Superintendent’s. 





Mr. Robert Neilson, General Superintendent of the Philadelphia 
& Erie and Northern Central roads of the Pennsylvania system. 
died very suddenly at his home in Williamsport, Oct. 12. Mr. 
Neilson was born in Ontario, Canada, Aug. 19, 1837. He gradu- 
ated from Rensselaer Polytechnic Institute in 1863, and immedi- 
ately entered the service of the Pennsylvania Railroad as rod- 
man on the Philadelphia & Erie. In 1865 he became Resident En- 
gineer of the middle division of that road. In 1870 he was pro- 
moted to the Superintendency of the Western Pennsylvania di- 
vision, and in 1874 he was appointed to a similar position on the 
Elmira and Canandaigua division of the Northern Central. In 
1881 he was made General Superintendent of the Philadelphia & 
Erie and of the Northern Centra! north of Harrisburg, and in 1884 
his nsibilities were extended to embrace the entire Northern 
Central. The duties of this position he discharged with great 
ability until his death. He had been in the service of the Pennsy)- 
vania for over 30 years. 


Equipment Hotes, 


The Green Bay & Western is asking bids on 150 box cars. 


The Cudahy Packing Company is in the market for 50 re- 
frigerator cars. 


The Winona & Western Railroad has ordered two lecomotives 
from the Dickson Locomotive Works. 














The Lima Locomotive Works have an order for one Shay lo- 
comotive for the Morning Mining Company. 





The Louisville & Nashville has given out a contract for 15 
engines, and it is asking bids on 300 gondola cars. 


The Keokuk & Western road has contracted with the Rogers 
Locomotive Works for three 10-wheel locomotives. 








The Spokane Falls & Northern Railway has contracted for one 
six-wheel connected engine with the Baldwin Locomotive Works. 





The Michigan-Peninsular Car Company, Detroit, have been 
ie an order for building 1,000 freight cars for the Erie Rail- 
road, 





The Georgia railroad, it is reported, has placed an order for 
100 freight cars with the Youngstown Car Manufacturing com- 
pany. his 

The Portland Company, Portland, Me., has an order for five 
reed gg connected engines from the Grand Trunk Railway of 
Canada. 


The St. Charles Car Works have delivered to President E. H. R. 
Green, of the Texas Midland Railroad, the private car recently 
completed for him. 











Wells & French have been given the contract for building 100 
refrigerator cars for Swift & Co. The latter company are asking 
bids on 50 stock cars. 


The Stone, Coal and Lumber Freight Line of Atlanta, Ga., has 
recently contracted with the Car Trust Investment Company of 
New York for 200 cars. 








The Rock Island Railroad is building at its own shops two‘fast 
locomotives of the designs recently gotten up by Mr. Wilson, and 
which have proved so satisfactory. 





The International Great Northern has built a number of draw- 
ing-room cars for service between St. Louis and Galveston. They 
have 12 sections, and are supplied with buffets. 





It is again reported that the Butler & Pittsburgh will soon be 
in the market for much of its new equipment, but the report is 
denied, and it is said that no orders will be placed before spring. 





Rotary Acceleration. 


A correspondent of the Practical Engineer, in commenting on an 
editorial in that paper on “‘train resistance,’ has the following to 
say about rotary acceleration: 

‘*You remark that there is the rotary acceleration of the wheels 
and axles, which has, we believe, been nearly always neglected, but 
which forms, nevertheless, a very important part of the whole re- 
sistance, prompts me to say that there is an equal and universal 
tendency to ignore the effect of rotary acceleration in our text- 
books on mechanics. How often de we not find the little carriage 
running down an inclined plane with an acceleration calculated 
with total] disregard of the rotary acceleration of the wheels? and 
without any hint that any such a connection to the calculation is 
needed. One occasionally even finds in standard text-books a 
problem given, in which a body is expected to roil downan inclined 
plane in exactly the same time as it would slide down if there were 
no friction. I take the following exercise from a well-known ele- 
mentary text-book: ‘Show that the velocity acquired by a body 
rolling down -a smooth inclined plane is the same as that acquired 
by falling vertically through the height ofthe plane.” It appears 
to me that such an exercise, found with others in good text-books, 
is in itself a proof that the difference between sliding and rolling is 
not sufficiently brought to the front by teaghers of mechanics. It 
is assumed in these cases that a body rolling down an inclined 
plane or along a smooth surface, under the influence of any force, 
will be subject to the same acceleration as when sliding down the 
plane or along the surface under the same force, which, of course, 
is not true. 

‘A very simple experiment serves to bring out forcibly the great 
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influence of rotary acceleration upon the velocity acquired by 
wheels of different types. If a table napkin ring (a turned one) 
and a common cotton reel of nearly equal weight and diameter be 
procured, and set to roll down a drawing board tilted to a good in- 
clination, it will be found that the reel will reach the bottom much 
sooner than the ring, owing to the mass of the ring being concen- 
trated so near its periphery compared with the reel, that a much 
larger proportion of the energy due to the fall has to be spent in 
giving the ring its rotary acceleration. Indeed, in the case ofa 
ring indefinitely thin, just one-half the energy is required for rotary 
acceleration, and the other half for the movement of translation. 
And hence, if a wheel could be made with all its mass concentrated 
in the center, such a wheel would reach the bottom of an in- 
clined plane by the time the indefinitely thin ring had got half 
way only. 








European Boiler Practices. 





Mr. R.S. Hale, M. E., has recently submitted a report to the 
Steam Users’ Association, of 31 Milk street, Boston, Mass., giving 
the results of his investigation upon European boiler practices, Mr. 
Hale having visited England, Germany, France and Belgium for 
this purpose. From a summary of it by the Engineering Record 
we take the following: 

Regarding the types of boiler in use in the year 1895, Mr. Hale 
found that in England 38 per cent. were Lancashire and similar 
types, 23.7 per cent. Cornish, 6.8 per cent. of the externally fired 
cylindrical type, while the boilers of the water-tube type were 
found to be 1.8 percent. In France the percentage of Lancashire 
and Cornish boilers is exceedingly small, while the externally-fired 
cylindrical leads the list at 57.3 per cent. The externally-fired 
multi-tubular, which evidently corresponds with the American re- 
turn horizontal tubular boiler, represents 13.4 per cent. of the 
boilers in France, while none was found in England. The percent- 
age of water-tube boilers in France was 5.7. In Germany the Lan- 
cashire represents 35 per cent., the Cornish 15 per cent., the exter- 
nally-fired cylindrical 14.8 per cent., externally-fired multi-tubular 
5.8 per cent., the locomotive 17.3 per cent., water tube 4.6 per cent. 

The Lancashire boiler which, as we previously mentioned, is 
found in England, is generally 30 feet long by 7 feet 6 inches in 
diameter. It hastwo internal flues about 3 feet in diameter and a 
grate in each of them generally 6 feet long. Galloway or cross- 
tubes, 6 inches in diameter, five to each flue, are often placed in the 
flues back of the bridge wall. The gases after passing through the 
flues pass underneath the boilers to the front and then back along 
the sides to an underground flue. Such a boiler would have 36 
square feet of grate, and 1,000 square feet of heating surface. Mr. 
Hale said that when built for 160 pounds steam pressure, the boiler 
costs about $2,500 in England, and that it will easily deliver 6,000 
pounds of steam per hour and more, although at this rate it is not 
very economical; but where used at a lower rate of combustion, or 
in conjunction with an economizer, it is as economical as any type 
of boiler. The boiler is easily cleaned and the outside is of easy ac- 
cess. The Cornish boiler is exactly like the Lancashire except that 
it has but one flue, placed in the center in England, while in Ger- 
many it is frequently placed to one side, with the idea of improv- 
ing the circulation. The Galloway boiler is generally classed as a 
Lancashire, which it resembles in every respect except that the two 
furnaces meet back of the bridge wall in a single large flue filled 
with Galloway tubes. 

Mr. Hale finds English workmanship fully equal to our best. In 
England, he states, no punching is allowed and the plates are 
always planed on the edges and then drilled in place. Steel is being 
used almost exclusively in England, while iron is still preferred in 
some places on the Continent. Euglish makers usually figure on 
20 years as the average life of a boiler. 

Mr. Hale said that the internal flues in the Lancashire boiler are 
generally welded along the longitudinal seam, and the cross or 
Galloway tubes are frequently welded in. Hedid not hear of any 
case of welding a boiler shell itself. Mr. Hale stated that corru- 
gated flues were made in various ways, and that while they were 
considered better in England, it was thought that most frequently 

the improvement did not warrant the expense. In comparing 
steam pressures it was found that for an American mill operating 
under 150 pounds pressure, the corresponding practice would be 
200 pounds in England, 180 in Alsace and 150 in Belgium and Ger- 
Many. ° 

Economizers were much more general in Europe than in American 
practice, One economizer was generally put in for each battery of 


boilers, making the heating surface the same as the heating sur- 
face in the boiler. He noted that in some plants where economizers 
had been taken out the heating surface of the boilers had to do 
more than double to get the same economy. One advantage 
claimed for economizers and the Lancashire boilers. was that the 
large amount of hot water in them offered a reserve of heat for a 
sudden call. 

The use of superheated steam is very much in the air all over 
England, and in Alsace it is fairly general, about 500 superheaters 
being in use. There never has been any doubt that they save from 
10 to 20 per cent. of coal, but the difficulty has been, Mr. Hale said, 
in the lubrication of the engine cylinder and in keeping the joints 
of the superheater tight. 

Regarding grates, the practice in Germany in the case of under- 
fired boilers was to incline the grates downward to the rear as 
much as 18 inches, as it was thought to be easier for the firemen 
and to give better combustion. 

The report states that several forms of economical stokers were 
in use in England, perhaps over one-fourth of the boilers being 
equipped. Mr. Hale divides the stokers into two classes, the cok- 
ing and sprinkling stokers, the former type feeding the coal to the 
front, where it cokes and is then carried to the rear by the recipro- 
cating motion of the gratebars. The sprinkling stokers throw the 
coal over the grate by means of revolving or oscillating shovels. 
Mr. Hale found stokers of the former type to be the best known. 
It is believed in England that no stoker absolutely prevented 
smoke, but that both types very largely diminished it, the coking 
stoker having the advantage in thisrespect. The opinion is divided 
as to the economy of stokers. The most general reason for ‘their 
adoption was the diminution of smoke, the laws being very strict. 
They also permit of the use of a cheaper fuel, but Mr. Hale is 
inclined to believe that the net saving iv this direction after paying 
the interest and repairs amounted to little or nothing. The use of 
stokers and coal-handling appliances together was thought to save 
about one-third of the boiler-room labor in large plants. 

In Germany grinding the coal to a powder and blowing this dust 
coal mixed with air into a hot combustion chamber was a method 
that was being experimented upon in several plants and was meet- 
ing with considerable favor. The fine dust, however, was not only 
very dirty to handle, but exceedingly liable to spontaneous com- 
bustion, and the problem of grinding and storing it had not as yet 
been commercially solved. 

Boiler fittings abroad were noticeably heavier and stronger than 
in America and the use of a spring-loaded safety valve was looked 
upon with distrust. The average quality of the boiler and pipe 
coverings did not impress Mr. Hale as favorably as those in 
America. He had seen wood and even rope covering on high- 
pressure piping. In this respect Mr. Hale also calls attention to 
the wise practice of covering the top of boilers with a thick cheap 
covering to prevent the radiation of heat, this being generally done 
abroad. 

In speaking of boiler operation Mr. Hale found that the surfaces 
of boilers were kept in a cleaner condition abroad than in this 
country. In some places they run the boiler until the specific 
gravity of the water is 1.005 and then they blow out and clean the 
boiler. In England they use soda, lime and potash in the boilers 


according to the impurities, In mills the fires are banked at night,” 


while in electric stations the custon: was very general to let the 
fires go out when they were not needed. Mr, Hale ascribed this 
difference not to the fact that a mill fire is out of use for a less 
time (14 hours) than an electric station fire (16 hours), but to the 
fact that in the case of a mill the new fire must be started at, say, 4 
a. m., when it would involve an extra shift of men, whereas in 
electric stations the fire is needed at about 4 p. m. and involves no 
extra labor. From data given by several plants it was found that 
the cost of banking fires was about 40 pounds of coal per day per 
square foot of grate. The wages of the firemen are about $1.10 per 
day in England, 80 cents in France and Belgium, and 87 cents in 
Germany. 

In boiler economy he could not see that they were either ahead or 
behind us; they get from 60 to 80 per cent. of the heat in the coal 
according to the air supply and evaporation per square foot of heat- 
ing surface. None of their engineers had ever found any conbusti- 
ble gases in the chimney except occasionally a little CO (carbonic 
oxide). Most of their tests, however, left some zero to 15 per cent, 
of the heat unaccounted for, which may be radiation or error. 
Some said one, some the other. No one had experimented as to 
why it is harder to supply the right amount of air to one kind of 
coal than to another, though they had all gone as far as to realize 
the immense importance of the air supply as compared with any 
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Scrap Rattler at the Schenectady Locomotive Works. 


other factor in boiler economy, and also to realize and to experi- 
ment on the amount of air that leaks through the settings of some 
types of boilers to the injury of the economy. Frequently more air 
has been found to leak through the settings than came through the 
fire. In some plants on the Continent they were painting the brick 
settings with a heavy tar paint to make them air-tight, and occa- 
sionally even inclosing them in sheet-iron casings. In Germany 
they have an instrument called the gas-balance which shows the 
per cent. of CO, (carbonic dioxide) in the flue gases on a dial like a 
steam gage. If not too delicate it promises to be of great practical 
use. 

The special instruments used for boiler testing were the ordin- 
ary thermometer for low flue temperatures, and for high tempera- 
tures the electric resistance pyrometer, in England; the thermo- 
electric pyrometer used in Germany, and the mercury thermoem- 
eter with compressed nitrogen or carbonic acid over the mercury, 
reading to 550 degrees Cent. (about 1,000 degrees Fahr. English 
measure). For analyzing flue gases the Orsat apparatus is most 
commonly used. 








A Scrap ‘‘ Rattler.” 


At the Schenectady Locomotive Works a great deal of scrap is 
worked up into forgings for the parts of locomotives. It was 
found that much better forgings could be made if the scrap was 
clean, that is, free from rust, scale and other impurities. In order 
to clean the scrap they have erected a rattler, shown by the en- 
gravings herewith. This consists of a wrought-iron cylinder 36 
inches in diameter and 18 feet long, which is mounted on two 
pairs of friction rollers clearly shown in the end views, The drum 
is revolved by suitable gearing at one end, driven by a belt and 
pulleys. The scrap is fed into the drum at one end by a sort of 
hopper, and has a downward inclination from that end to the 
other, so that as it revolves the scrap is moved slowly from the 
mouth, as it may be called, toward the opposite end, where it is 
delivered freed from its impurities. 

Some of our readers will remember Mr. Outerbridge’s experi- 
ments, which showed that iron was increased in strength by rat- 
tling. Whether the forgings made of rattled scrap are stronger 
than those made from iron not treated in this way is probably not 
known. 


The Aylmer Branch of the Canadian Pacific Railway Oper- 
ated by Electricity. 


The latest development in Canadian electric railway work is the 
equipping of the Aylmer branch of the Canadian Pacific Railway 
with electric service. This line extends from Hull, a suburb of 
Ottawa, to Aylmer, where it connects with the Pontiac Pacific 
Junction Railway, extending 60 or 70 miles up the north side of the. 
Ottawa River. The section from Hull to Aylmer has been leased 
by the Hull Electric Company for a period of 35 years, the under- 
standing being that, besides passenger and mail traffic, they are to 
handle all through and local freight delivered to them by either the 
Canadian Pacific Railway or the Pontiac Pacific Junction Railway. 
As they are the only connecting link with the Pontiac Pacific 
Junction road, it can readily be understood that the quantity of 
freight is considerable, amounting usually to 50 or 75 cars per day. 
This freight is mostly handled at night, leaving the road free dur- 
ing the day for passenger traffic. 

At the Aylmer end of the line the company owns 60 acres situated 
on Deschesne Lake, a sheet of water 3 miles wide by 27 miles long; 
an ideal spot for sailing and boating, thus forming a strong attrac- 
tion for the Ottawa citizens. Indeed, the traffic has been far be- 
yond expectations, and the train service had to be increased, until 
they are now running 36 regularitrains each way per day, besides 
special excursion trains. 

The power is obtained from Deschesne Rapids, where the lake of 
the same name empties itself into the Ottawa River, ata point 
midway between the termini of the road. The turbine wheels are 
of the ‘‘ New American” type, manufactured by William Kennedy 
& Sons, of Owen Sound, Ontario, and operated under a head of nine 
feet. Four 60-inch wheels are now installed and space is ,provided 
for two more. \ 

The electrical equipment of the power-house consists of two M. 
P. 4200-425 generators, built by the Canadian General Electric 
Company. For controlling the output of these machines there is a 
switchboard, consisting of two generator panels, two feeder panels 
and a total output panel, all of the General Electric standard type 
and supplied by the Canadian Company. Besides these, there are 
three panels containing the ‘‘ Barbour” water-wheel regulator, by 
which the current output of the generators is automatically kept 
constant by cutting in or out dead resistance as the load varies on 
the line. By this means the speed of the machines is kept con- 
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Ten-Wheel Passenver Locomotive for the Erie Railroad.—Built by the Brooks Locomotive Works. 


stant and the variation in voltage is held within a very close limit. 
The car sheds and repair shops are also at Deschesne and are 
fully equipped with all modern appliances for handling and inspect- 
ing the rolling stock which at present consists of five closed cars 
and five open cars, besides a mail, baggage and express carand a 
locomotive. All the cars are mounted on two trucks each, and are 
each equipped with two G. E. 1,200 motors with K. 21 con- 
trollers. The closed cars are 42 feet long over all, and finished in 
mahogany throughout, the outside sheeting being also solid ma- 
hogany finish, in the natural wood. 

The locomotive is of particular interest, being the first of the 
kind operated in Canada. It weighs something over 20 tons and is 
provided with double trucks, each axle being equipped with a mo- 
tor. As all the wheels are driven, full traction advantage is ob- 
tained from the total weight and a draw-bar pull of 10,000 pounds 
can therefore be expected.—Electrical Engineer. 








Ten-Wheeled Passenger Engine for Erie Railroad.—Built by 
the Brooks Locomotive Works. 


The engine shown herewith is one of five ten-wheeled passenger 
engines built for the Erie Railroad by the Brooks Locomotive 
Works. They have 20 by 26-inch cylinders, driving wheels 62 
inches in diameter, a boiler 64 inches in diameter, firebox 
1074 by 40} inches, 282 flues 2 inches by 13 feet 2 inches, a 
driving -wheel base of 13 feet 6 inches, total engine-wheel base 
of 24 feet 2 inches, and weigh in working order 108,000 pounds 
on the drivers. The total weight of the engine is 144,750 
pounds, and of the tender 87,000 pounds. The boiler pressure 
carried is 180 pounds. The boiler is of the radial-stay type, 
The firebox is of carbon steel, the stays of Taylor iron. The en- 
gine truck has a swing motion and is carried on Paige steel-tired 
wheels. Other fittings are United States metallic packing, 
American balanced valves, Magnus bearing metal, Metropolitan 
and Monitor injectors, one each, McDowell inside boiler checks, 
Fox pressed steel truck frames, Kewanee brake beams, Morris 
steel-box lids, French springs, Magnesia boiler covering, pressed 
steel cylinder-head casings and boiler front and door, Gould and 
Thurmond couplers, Kelly headlights, Westinghouse brakes, 
Gollman bell ringer, Ashcroft steam gage, Consolidated muffled 
pop valves, Detroit lubricators, and Midvale tires. The firebox 
rings are double rivetted. The main and side rods are of steel, 
with oil cups forged on, and all the axles are of hammered steel. 








Cast-Iron vs. Steel-Tired Wheels.* 





Recently this question was forced on the writer’s attention by 
Some articles and notices in the technical papers, which if believed 
in and followed up to their natural conclusion would lead one 
around to the steel-tired wheel makers’ door for wheels for pas- 
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*From a paper before the Southern and Southwestern Railroad Club by 
R. P. C. Sandereon. 





senger cars, and necessitate the purchase and installation of wheel 
lathes at all the shops, increasing the first cost and maintenance 
cost of the passenger train considerably. 

A search through the newspaper records of accidents for 1895 
showed that there were just 22 cases of wrecks or derailments, 
freight and passenger, caused by broken wheels in the year, while 
there must have been something like 9,720,000 chilled iron wheels 
constantly in service under both passenger and freight cars during 
the year. The following is believed to be a fairly correct estimate 
of the number of accidents caused by broken wheels 1886 to 1894 in- 
clusive: 2 

1886. 1887. 1888. 1889, 1890. 1891. 1892, 1893. 1894, 
37 27 48 28 37 39 46 48 33 

While considering the question of relative safety, it is proper to 
mention that the steel-tired wheels are not the perfect panacea for 
the broken wheel problem. Reference to the M. C. B. reports on 
steel-tired wheels will show records of very considerable percentage 
of failures, and reference to the Board of Trade returns for the 
English railroads, and to the reports from the German Railway 
Union, show aconsiderable number of steel-tired wheel failures 
and some accidents from these,{but the figures are notin such shape 
that comparisons can be made. 

In a published report of some experiments made on the Pennsyl- 
vania Railroad, to ascertain the effect of heating the treads of 
chilled wheels,* it is stated that chilled wheels of various makes 
were placed in the sand and molten irou poured around the tread, 
when it was found that a large proportion of the wheels so tested 
cracked and broke, while the wheels made at the Altoona foundry 
would almost all stand this treatment without breaking. We 
can assume that wheels can be made at a reasonable cost 
that will stand such a test at other foundries as well as 
at Altoona, and can be bought at a small advance in price, 
if we insist on having them, and will pay for them. That a 
wheel in actual service will never be heated in such a man- 
ner as these test wheels were heated is reasonably certain. 
It is believed that leaving a red-hot brake shoe set against a stand- 
ing wheel is very apt to cause cracked wheels, because severe 
strains would be set up in the plates and ribs due to the local heat- 
ing. 

Assuming that there are about 34,000 passenger equipment cars in 
constant service and that the numbers of wheels in service under 
these cars (four aad six-wheel trucks) would approximate 306,000; 
that a first-class vhilled 33-inch wheel weighs 600 pounds and that 
the average weight of the steel-tired 33-inch wheels (see M., C, B. re 
port of 1895) is 802 pounds—some of them weigh over 1,000 pounds— 
this would mean that the difference in the weight of this many 
wheels alone, as between cast-iron and steel-tired wheels, would be 
30,900 tons, which we would be burning coal to haul, at speeds up 
to and over 60 miles per hour, around the country. 

Now, as regards the running qualities of steel-tired vs. chilled 





* The results of these experiments were published in THE AMERICAN 
ENGINEER, CAR BUILDER AND RAILROAD JOURNAL for June, 18%, and 
have not appeared elsewhere, except as they have been copied --om or 
have been suggested by our account.—KDITOR. 
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wheels, it is an indisputable fact that chilled wheels can be turned 
out equally true for much less cost. [ have it on certain authority 
that it costs to grind a pair of new 33-inch wheels, mounted on the 
axle, for labor, 18 cents; emery wheel worn off, 3 cents; per pair, 21 
cents. Regrinding old wheels on the axle, average for labor, 22 
cents: emery wheel worn away,6 cents; per pair, 28 cents. And 
these wheels, when ground, are just as true as any pair of steel- 
tired wheels ever turned out of a lathe. 

Reference again to the report of the Committee on Brakeshoe 
Tests shows that the friction and loss of metal, where soft steel 
shoes were used on steel tires, was far greater than when soft steel 
shoes were used on cast-iron wheels. The inference is perfectly 
plain that on curves the rail wear from the fianges of steel-tired 
wheels will be greater than from chilled iron wheels, making a 
harder pulling train, and necessitating more frequent renewals of 
rails, which are expensive. 

Having touched on the question of safety, weight, running quali- 
ties and rail wear, let us look at the very important question of 
first and final cost. 

A really first-class chilled wheel, cast in contracting chills, can 
be produced from high-grade materials, including royalties, at a 
foundry cost of $4.60 each, or, say, at a selling price of $3 each. For 
a pair of such, $10; add for cost of grinding true, 21 cents; cost of 
wheels when mounted, exclusive of axle and cost of boring, $10.21 
per pair. 

We do not seem to be able to buy a really first-class article in the 
way of a steel-tired whee] for much under $30 each, although some 
that promise well are offered at (turned) $40 each; two such, $80. 
Difference in favor of the ground cast wheels, $69.79 per pair; for an 
eight-wheel car this is $279.16 per car; for a 12-wheel car, $418.74 per 
car. 

A reputable firm of steel wheel makers guarantee their wheels 
(costing $50 each new) for 260,000 miles; the M.C. B. guarantee for 
chilled wheels under the same service is 60,000 miles. 

The steel-tired wheels will average 31¢ turnings to make the 
260,000 miles. First cost of a pair of steel-tired wheels, say $80; cost 
of 314 turnings, shop handling and machine work, $5.25; cost of 314 
removals and replacements at 60 cents, $2.10; total, $87.35. Deduct 
value of scrap, say 1,108 pounds at $8 and $10 per ton of 2,240 pounds, 
$4.94; cost per pair of steel-tired wheels for 260,000 miles, $82.41, ex- 
clusive of interest account; 260,000 miles represents about eight 
years and eight months’ average service. 

Assuming from the above that we would need to use 4} pair of 
chilled wheels to make 260,000 miles, we have cost of. 414 pair of 
chilled wheels ground, $43.91; cost of 43¢ replacements at 60 cents, 
$2.60; total, $46.51. Value of scrap, say 3,(20 pounds, at $10 per ton 
of 2,240 pounds, $22.41. Cost of chilled wheels to run 260,000 miles 
$24.10, a difference in favor of the chilled wheels per pair at the end 
of 260,000 miles, say $58.31. 

Assuming that there are, as before mentioned, 34,000 passenger 
equipment cars in constant service, and making allowance for the 
number of six-wheel trucks under a portion of them, the difference 
in the amount of money invested in the one item of first cost of 
wheels alone would amount to about $1,863,540; and this does not 
include the extra cost of stock wheels, machinery, etc. 

Reviewing all the above arguments which, while not pretending 
to absolute accuracy in some respects, are as correct as necessary, 
it seems proper to draw the conclusion that a really first-class 600- 
pound 33-inch chilled wheel, ground true, costing perhaps 30 cents 
to 50 cents more than an average wheel, bought on rigid test and 
guarantee, especially marked and reserved for passenger service. 
is good enough for ordinary United States railroading. : 








It would be hard to find any more elegant examples of the 
printers’ aod engravers’ arts than the souvenir numbers of the 
Street Railway Review and the Street Railway Journal, both 
issued last month on the occasion of the convention of the Ameri- 
can Street Railway Association at St. Louis. And when we sa 
that the reading matter is as interesting as the press-work is good, 
we can add nothing in way of praise. 





An important feature of Harper’s Magazine for several months 
to come will be Poultney Bigelow’s series of papers on the 
** White Man’s Africa,” treating in the author’s original and 
striking way the new continent recently opened up to European 
exploitation. The first paper, in the November number. will 
give a novel view of Jameson’s raid, from material placed in 
tue author’s hands by an English physician and a Boer official 
— hus presenting both sides of this remarkable episode. The 
s ries is the result of a journey to South Africa undertaken 
by Mr. Bigelow for Harper’s Magazine, and is to be illustrated 
frum photographs specially made for the purpose. 


Cast-Iron Tools. 


The illustrations and description of the cast-iron tools pub- 
lished in the October number appear to have interested so many 
persons that it is thought a description of the way they are made 
will not be out of place. They are cast from the ordinary wheel 
iron used in the Altoona foundry for making car wheels. The 
composition of this is from 30 to 35 per cent. of charcoal iron, 15 
per cent. of coke iron, 5 per cent. of steel, and the balance old 
wheels made in the Altoona foundry. The coke iron is No. 2 
foundry, and the specifications are that the silicon in it shall not 
exceed from 1 to 1.25 per cent. 

The tools are cast from wooden or metal pattern, and of any 
form required. The chill or chill mold consists of a block of 
cast iron about one inch thick, and for a tool whose body is 1 by 
1} inches the chill is about 2 by 3 inches. This is notched out to 
the form of the point of the tool as shown in the illustration 
herewith, and is placed in the sand in the position in which it 
shown. The tools are cast with the point up, but the flasks are 
tipped up at the back end or heel of the tool so that the iron will 
be sure to fill out the point before it becomes cooled. 

On inquiry, we found that these tools are not used in the wheel 
shops for turning axles nor for steel tires. One reason given is 
that they are liable to break under the set-screw, when fastened 
in the tool post. This difficulty may be overcome by putting a 
heavy piece of steel above or below the tool, before it is screwed 























fast. One of the men using these tools informed the writer that 
he can do considerable more work with them for the reason 
that the work can be run ata higher speed, as they do not lose 
their teniper or hardness by being heated, and that they can be 
heated red hot without being spoiled. There is no danger, either, 
of drawing the temper in grinding them on an emery wheel, as 
there is with steel tools. Surely, these are great advantages. 
They are, however, not suited for smooth-finishing cuts, as they 
will not hold a sharp cutting edge. As stated in our preceding 
article, they are used in lathes, planers and boring machines. 

While in the toolroom,a cylindrical milling tool, 5 inches in 
diameter by 9 inch s long, was shown to the writer, which was 
made out of an old steel axle and case-hardened. It had donea 
very large amount of service and had been brought in to be re- 
ground or sharpened. 








M. C. B. Lithographs and Standards. 


Lithograph copies of the drawings of Standards (sheets M.C. B., 
1 to 12, inclusive) and Recommended Practice (sheets M. C. B., A to 
E, inclusive), illustrated on a reduced scale by 17 sheets in the back 
of the Report of Proceedings for 1896, may be had on a similar num- 
ber of sheets, 30 by 38 inches, by applying to the Secretary at 974 
Rookery Building, Chicago, lu. lue-prints can be taken from 
these sheets. The sheets will be sold at 25 cents each, plus postage 
when sent by mail. If needed for blue-printing, they should be 
shipped by express, and orders should specify by what express 
company they should be shipped. 

Blue-print copies, 30 by 38 inches, of the drawings of Recom- 
dinamek Practice (see plates C, D, E, F and G in back of Proceedings 
for 1896), regarding axle and journal-box and contained parts for 
cars of 80,000 pounds capacity, may be had by ay plying to the Sec- 
retary, same address as above. These blue-prints will be sold at 
cost, which we now estimate will be about 30 cents each. 

Pamphlets containing the text of the Standards and Recom- 
mended Practice, same as printed in the Proceedings of 1896, will 
be furnished similarly at 25 cents each. 
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Rulings of the Arbitration Committee. 





When the Rules of Interchange were revised in June, 1896, the 
Arbitration Committee was authorized by motion to make a ruling 
on questions arising and not settled by the Rules, which ruling 
should stand thereafter as part of the Rules for the year. The fol- 
lowing subjects which have been brought to the attention of the 
committee at its meeting, Sept. 16, by numerous parties, have 
been considered worthy of such ruling: 

A. Because of the postal authorities becoming more strict in re- 
gard to the railway service mail, it has been suggested to the Arbi- 
tration Committee that the repair card stubs, referred to in Section 
16 of Rule 4, might be allowed to accompany the bills instead of 
being forwarded to the car owner on or before the twentieth day of 
each month. The Arbitration Committee sees no objection to the 
suggestion being followed unless some car owner insists that See- 
tion 16, Rule 4, be literally complied with. 

B. Section 25 of Rule 5 is intended to protect car owners from loss 
by reason of damage done in switching cars, therefore switching 
roads are not allowed te render any bills for damage ¢aused while 
cars are in their possession. It is not intended to prevent switching 
roads from rendering bills against their immediate connections for 
any repairs of owner’s defects which may be authorized by such 
connections when delivering the cars, and which existed upon the 
cars at the time of delivery. In such cases the delivering road must 
pay the bills of the switching road, and can only recover from car 
owners by certification on bills rendered by delivering road against 
the owner, that these owner’s defects existed before the cars were 
delivered to the switching road. 

C. Under the head of defects of wheels, a portion of Section (d) of 
Rule 3 of the Rules for 1895, has been inadvertently omitted from 
the Rules for 1896, and the following should be considered as a part 
of Rule 3, under the head of ‘** Owners Responsible” : 

‘Worn flange; flanges having flat vertical surfaces extending 
more than one inch from tread.” 

D. No provision is made in the Rules of Interchange as to scrap 
credit for old brakeshoes removed, and no provision is made for 
labor charges in renewing brakeshoes. The Arbitration Committee, 
therefore, recommends that no credit be allowed for the scrap in 
such cases, and that no charge be made for the labor of renewing 
the shoes. 








THE MOST ADVANTAGEOUS DIMENSIONS FOR 
LOCOMOTIVE EXHAUST PIPES AND 
SMOKESTACKS.* 





BY INSPECTOR TROSKE. 
(Continued fiom Page 27.3) 


X.~EX PERIMENTS WITH DIFFERENT SHAPES OF NOZZLES. 

The experiments made with nozzles of the same opening, but of 
different inclinations and shapes, as shown in Fig. 68, gave no 
ground for thinking that the inclination of the conical sides of the 
nozzle or the overlapping form of the mouth exerts any noteworthy 
influence upon the action of the exhaust. 

Prussmann’s assertion, that the shape of the stack is dependent 
upon the inclination of the nozzle, here finds its refutation. 


CONCLUSIONS. 
The foregoing exposition and detail of experiments shows that 
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Fig. 69. Fig. 70. Sie. 71. 
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the action of a cylindrical stack upon the draft is dependent upon 
the inter-relationship of its size, that is to say. its free diameter d, 
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‘Paper read before the German Scciety of M+chs nical Engineers, and 
published in Glasers Annalen fur Gewerbe und Bawwescn, 





its length J, and the distance x, from the nozzle (see Fig. 69), and 
also upon dix. 

If we change any one of these three dimensions in a stack the 
draft will also be changed. But by makinga correlative change in 
the other two dimensions the new stack can be so designed that 
the same draft will be produced. ‘:hus we can still retain a stack 
that will produce the same draft by making combinations with d, 
land a. 


The following cases are possible : 


Unchanged. Changed. 
Ris cined harness Condi avcamevavdanes OG naddapeciencatsactameeet sieges lx 
We sischicclakaksbanebiucdct oastesen 6.’ - < caasachiakkuaklaee adobe aeeeeneene dx 
Sxiavassiepiak aceniia a astenean awd : SH awaisiencovanneedcesgaunel mae dt 
Gi Sheiceds is cet eaeksedsevkawk SE IR SS atactsabenaand d,l,zx 


making four different forms. 
In the conical stack as shown in Fig. 70, there must be adéed to 


1 
the three preceeding dimensions a fourth, or the flare (=) of that 


portion of the stack lying above the point of smallest cross-section, 
which thus makes the following combinations possible : 


(1) Six combinations of twos; 


(2) Four 4p ** threes; 
(3) One * “* four; 
thus making in all eleven forms. 
The combinations of two are as follows : 
Unchanged. Changed. 
Lisa Detach dhate teddedauxcsdahe dn cdaee vodachqsaddeedekenee:cae anne 
nape ss ‘hevdods dl osegdeasecatuoea seanue +. RE 
A tehine alkenes hin kale dz acencecebegesesindekee abana 
ULamA anata: dk ednsousuvkade nl eeeete uacneenescsuee aeseeetee 
ob MRGNEMEDEMECEUNAE  Ddavcacctune Nz wocesccceccecnegechacesenvae anne 
décnwhadons lx <cdecunueéSancs «ne buen @kmeaaneaeeeee 


The two forms that correspond to the original and combination 
6 are given as an example in Fig. 71. 


The combinations of threes are as follows: 





Unchanged. 
Biadedumiaciadeded: “sike cad ceseetenxe OG ‘| wdesccccannauccseune 
Migisddie acsavsGNbidede sadeuumede«dar eee Pee eee 
eae s GAMAANELENEC ROSIE .Twdelnsaeaabane G «sods oes: weinsededaehenieaeie 
GscsRidsuicubia vauescdaesial 44500%eed S. ... «ativteedaee eee occ lh 
In the combination of fours the whole four elements must be 
changed. 


Naturally, in place of the shape given in the groups others may 
be used, since for any single dimension different values may be 
assumed; for example, in the combination of twos the value for the 
flare in No. 6 may be , }, ,4, a. etc., corresponding to the diameter 
of the waist. The same course can be taken with the length J, the 
nozzle distance x, etc. Wecan see that a given vacuum can be 
obtained with a number of different shapes of stacks. 

This is, consequently, not at in harmony with the opinion ex- 
pressed by Clark (to be sure, it referred to cylindrical stacks only) ; 
that, *‘ for a given locomotive there was but one form of stack in 
which the efficiency would be greatest, but in spite of the fact that 
Nozo and Geoffroy corroborated him and Zenner and Prussmann 
applied the same principle to conical stacks we are confirmed in the 
opinion that: 

On any locomotive with a given diameter of nozzle the same 
height of vacuw-n can be maintained with different stacks; the form 
itself, whether cylindrical or conical, being a matter of noimpor- 
tance. 

The stack which will give the best results from the standpoints 
of the blowing of the fire and the consumption of coal cannot be 
determined either theoretically or by experiments with the appara- 
tus; and here actual service on the locomotives must step in and 
play its part. This alone can tell us what stack will cause the fire 
to burn most evenly and quietly and give the smallest production 
of cinders and sparks. In general, a large stack is to be preferred 
to a small one for the production of a given draft, since with it, as 
we have already shown, the sides of tho smokebox and the tubes 
remain cleaner, and also because it appears to be less sensitive in 
its influence upon the draft for slight changes in the position of the 
nozzle than is the case with smaller stacks. 

In order to show the relative equality cf the conical and cylindri- 
cal stacks in reference to their influence upon the draft, as well as 
the necessary differences in diameter the accompanying Table 
XXVII., based upon the curves given in PlateI., bas been drawn up. 

It comprises those stack diameters, which, with nozzle distances 
ranging from 18.9 inches to 26 inches and the five different nozzle 
dis meters (3.94 inches to 5.51 inches), produce the same vacuum of 
from 3.35 inches to 3.94 inches of water with a pressure of 3.94 
in¢bes of mercury in the experimental apparatus, 
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TABLE XXVII. 





Smallest diameter of stack in inches 
which, with the same nozzle dis- 
tance on the experimental appara- 
ratus, will produce the vacuum in- 
dicated with a nozzle diameter of 


— Nozzle distance and shape 
of stack. 


of water. 





Inches. {4.74 in. 
14.80 
16.26 
17.99 
14.76 
16:06 
17.60 
14.69 
15.91 
17.13 
14.65 
14.75 
16.69 
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From this we may obtain for example the equivalent stack di- 
ameter of 4.33 inches and a distance of 20.47 inches and find them to 
be: 


For the cylindrical 
For the conical with 3 flare 13.82 inches. 
For the conical with y, flare . «s+. 215.20 inches 


The table shows that the cylindrical stack for experiments on the 
apparatus, or the basis of this relationship, according to the nozzle 
distance required and the vacuum to be produced must, in this 
instance, be made 2.76 inches larger than the waist of a stack with 
3 flare and 1.38 inches larger than that with a flare of 4. Hence we 
conclude: 

The less a stack opens out toward the top, by just so much more, 
for the same length, must its smallest diameter be made, if a draft 
of the same intensity is to be maintained. 

If, therefore, it is desired to apply a stack to a locomotive that 
shall have the same effect upon the draft, but whose flare shall be 
different, while the length remains the same, the size of the diam 
eter must vary and, inversely, if the diameter of the smallest sec. 
tion is to be left unchanged there must be a variation of the length. 

For the sake of a practical demonstretion a four-coupled eight- 
wheeled Erfurt express locomotive was tested with the same 
nozzle ratios and stacks of different diameters and flares as well as 
with cylindrical stacks of 15.75 inches and 18.7 inches in diameter. 
The length/ was made to vary 23.62 inches and the diameter of the 

waist by 3.94 inches. They allsteamed very well and permitted a 
heavily laden fast train to be hauled promptly on schedule time. 
The coal consumption and the production of sparks was naturally 
different. Accurate measurements showed that the cylindrical 
stack was large enough and yetit was no larger than the conical 
and was even smaller. Experiments were also made with cylin- 
drical stacks on a locomotive of anothermake. Everything went;to 
confirm the first results obtained on the apparatus, namely: 

The conical stack is in no way superior to the cylindrical. 

If Zenner and Grove arrive at a theoretical conclusion the oppo- 
site of this, it may be remarked that in their principal equation re- 


ferring to it: 
Cae 
3 he . Sa 
D u( FY +¢ 


the value of c, which expresses the conicity and shape of the stack, 
and is, y 
8 
1+ ey 
2 

was an entirely mistaken one by them, owing to the lack of experi- 
mental data at that time. 

In both of these equations: 

L =the quantity of air, which is drawn in by 

J)= the quantity of steam blowing out of the nozzle. 

Js =the smallest sectional area of the stack. 

fa ee largest “ ee | ee 2 rT) 

fb= “ sectional area of the nozzle. 
‘ Sr a 6 “% 6 & tybe, 

= a coefficient. 

Both of these theoretical investigators now deduce from the fore- 
going formula: 

The draft-producing efficiency of a stack increases as ¢ becomes 
smaller; that is correct. But they also conclude c will be largest 
(fs remaining unchanged), for fa=/s, that is to say, for cylindri- 


16.58 inches. 


C= 


cal stacks, and then c= 1; ¢ will be smaller as fa increases, and it 
will be smallest (=) for fa = « , that is to say for a stack the top 
of which has been widened out into infinity; from which it must 
be concluded that the more the stack widens out toward the top, 
by just that much will the effect upon the draft be more efficient. 


_But this latter position is, as we have already shown, utterly un- 


tenable. 

According to the Hanover experiments, as shown in Section VI., 
we find, on the contrary, the opposite to be the case, that is to say: 

The smallest cross section of a stack remaining the same, the 
sharper a stack flares open toward the top (see Fig. 72) the less will 
be its effective action upon the draft. 

Hence the foregoing equation : 


fs \? 
ee ii) 


should be understood as follows: It is not fs but rather fa that 
must remain unchanged. Then the smaller fs becomes relatively to 
fa, by just so much will C also become less, and the effective action 
upon the draft increased. 

The smallest value of C corresponds to fs = 0, in whch C = 3g, in 
accordance with the reasonings of Zeuner and Grove ; but it has 
merely a theoretical significance. 

When fs = fa (a cylindrical stack) the maximum value ofc =1 
is that at which the smallest value is obtained for the vacuum. 

When fs < fa (a conical stack) the result is a lower value fore 
and a greater one for L. 

This corresponds exactly with the results of the Hanover experi- 
ments (Section VI. 6) which showed: 

The upper diameter of a stack remaining thus unchanged, the 
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sharper a stack contracts towards the bottom (see Fig. 73) by just 
so much, other conditions being the same, does the vacuum increase, 
in other words: With the same diameter at the top the cylindrical 
stack is least effective as a draft producer. 

If the conical stack of Fig. 73 had the correct dimensions, the 
cylindrical stack of this figure for the same locomotive would natu- 
rally be too large, the nozzle relations remaining unchanged. If, 
on the other hand, the dimensions of the cylindrical stack were 
correct, then the conical stack that is indicated would be too small. 

The above formula is therefore not available for making a com- 
parison between conical and cylindrica] stacks, and the many de- 
ductions made from it are unreliable. It simply asserts that 
generally a small stack produces a higher vacuum than a large one. 
The length of the stack and the position of the nozzle are not taken 
into consideration. Suppose a cylindrical stack with a sectional 
area fa (Fig. 73) produces too small a vacuum, the difficulty can be 
remedied without any change in the nozzle position, either by 
using a conical stack with a sectional area fa at the top, and whose 
smallest sectional area fs < fa, or by using a smaller cylindrical 
stack whuse sectional area lies between fs and fa. 

If it is desired to replace a eylindrical stack by a conical one, 
while the nozzle position and the draft is kept the same, it will be 
necessary, according to the experiments made on the four-coupled 
express locomotive, to keep the average sectional area of the two 
stacks the same; that is to say, we must make the upper diameter 
as much larger as the lower is contracted, as shown in Fig. 74. This, 
is, of course, on the supposition that the length above the base of 
the stack is to have a constant value l’, which is the proper one for 
the sectional area of the tubes and the grate of the locomotive, and 
also with reference to d, as will be further explained later on. 

As we have already explained, the experimental cylindrical stack 
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with a length of 3 feet 4.02 inches under fixed relations is 3.19 
inches larger in diameter than the waist of the stack, having a flare 
of 3. This difference, according to the last table, becomes less the 
higher the vacuum; while, on the other hand, it increases as the 
nozzle distance is decreased, the height of the vacuum remaining 
the same, 

Suppose we take, for example, a difference of 3.15 inches (80 milli- 
meters), then, according to the comparison made below, with /1 = 3 
feet, 1.80 inch, the stack with a flare of one-sixth must be 3.15 
inches, and that with one-eighth flare must be 2.36 inches smaller at 
the waist than a cylindrical stack of the same length l'. Referring 
to figure 74, the size of s then becomes for 

Stack with one-sixth flare = 1.575 inches. 
es ** one-eighth “ =118 “ 

In consequence of the foregoing equivalence of the cylindrical 
and conical stacks, the rule which has, up to this time, been ac- 
cepted as correct, according to which aconical stack requires a 
larger blast-nozzle than a properly designed cylindrical stack, this 
rule, we say, has no longer any basis of support. 

Both forms of stack, if properly designed, need the same diameter 
of nozzle for the production of the same draft. 

Practical tests were made of this proposition on two standard 
express locomotives, with four wheels coupled, as well as on several 
compound and ordinary freight locomotives, and also on several 
tank locomotives, and in all cases the conical stack was replaced by 
the cylindrical without any contraction of the nozzle. 

The steam production, the formation of sparks, the coal consump 
tion, etc., was such, during a long run in actual service, that the 
drivers who were in charge were so well satisfied with the results 
that they never expressed a wish during the whole time to have the 
conical stack replaced. 


XII. THE RULES OBTAINED. 


The Grove rules* for the determination of the stack diameters 
depends entirely upon the sectional area of the tubes and ignores 
the grate area. This method of calculation was accurate for the 
locomotives of that time, but it is not applicable to the locomotives 
of to-day with theirlarge grate areas. The stack diameters must 
rather be based upon both of these dimensions, as Clark has already 
pointed out in histime. As we well know,the ratioof hesting 
surface to grate area varies considerably in practice, 

Long boilers of the same or of similar construction frequently 
have different sizes of fireboxes, so that, in such cases with the 
same number and size of tubes, the grate areas may be of very dif- 
ferent sizes. Hence, if it were allowable to settle the size of the 
stack with reference to the sectional area of the tubes only, loco- 
motives, which might have widely different grate areas, would still 
have the same size of stack with the same nozzle opening. But this 
is practically unallowable, for it has been shown in locomotive ser- 
vice that large grate areas, under exactly the same conditions, 
need a lower vacuum and a larger stack than the smaller grate 
areas. 

The rules for the determination of the size of the stack must, 
therefore, take the grate area into consideration. There are 
two ways in which this can be done: Either we can calculate the 
diameter of the nozzle opening from the given sectional area of the 
tubes and the grate area, and then from this, by means of a corre- 
sponding ratio, determine the diameter ofthe stack, or we can cal- 
culate the latter directly from the grate area and the sectional 
area of the tubes, and then derive from it the proper diameter of 
the nozzle that is to be used. Both methods lead us to the same 
goal, but we prefer the latter. 

For the sake of simplicity we show the method with which the 
grate area is taken into consideration and how a different value 
must be given to the co-efficient according to its size and which ex- 


presses the relationship existing between the sectional area of the 
stack and the tubes that must also be taken into account in the cal- 
culation, For example, suppose the grate area increase from 9.76 
square feet (one square meter) to 26.9square feet (2.5 square meters, 
this co-efficient, according to the experiments that have been made) 
rises from nearly .34 to .375 for conical stacks having a flare of one- 
sixth, while for cylindrical stacks it rises from .505 to .5625. 


(To be continued. ) 


* The rule for hard coal firing is: 
Sectional area of cylindrical stack = .50fs. 

a “ waist of conical stack = .33/s. 
Nozzle diameter for cylindrical stack = %/s. 

a 2 ** conical stack = 7/8. 
When fs indicate the seectional area of the tubes. 
The flare of the conical stack equal z,;5. 

+ A four-coupled compound locomotive of the Prussian State Rail- 
way. having a grate area of 24.4 square feet would, while hauling a heavy 
freight train weighing 183 gross tons at a speed of 50 miles per hour, main- 
tain a vacuum of from 3,J inches to 3,54 inches of water while cutting off 
at .43 of the stroke, 








The Moskowitz System of Electric Car Lighting. 

The National Electric Car Lighting Company, of New York, has 
a car on the Pennsylvania Railroad equipped with the Moskowitz 
system of car lighting, the patents on which are controlled by 
them, and is about to equipa chair car on the Santa Fe road for 
service between Chicago and Kansas City. 

The system is an electric one in which the current is obtained 
from a dynamo driven from the axle. Inthe standard equipment 
of the company a 21-inch wooden split pulley is clamped onto the 
axle, and this is belted to a 7-inch pulley on a countershaft secured 
to the face of the truck transom. This countershaft is supported 
on “spring-cushioned ” bearings, or bearings on which springs act 
in sueh a manner as to keep the belt tight when the journal boxes 
move up or down in the pedestals. From the countershaft another 
belt runs over an 8-inch pulley to a 4inch pulley on the armature 
shaft of the dynamo, the Jatter being secured to the end piece of 
the truck frame. The split pulley is of specially prepared hard 
wood ; the beltsare double thickness, the one between the axleand 
countershaft being 6 inches wide and the other 3 inches, and both 
belts are specially prepared with a view of withstanding all sorts 
of weather, including snow and ice; the dynamo is encased in a 
steel cylinder that is dust and water proof, aud all bearings are of 
durable metal and automatically oiled from cups or reservors that 
will hold a week’s supply of lubricant. The dynamo weighs 300 
pounds, the split pulley on the axle 35 pounds, and the countershaft 
complete 80 pounds. 

The dynamo is so wound that it maintains a practically constant 
voltage at all speeds above eight miles per hour, there being an in- 
crease of only three volts between this speed and 60 miles per hour. 
The poles are automatically reversed with each reversal of the di- 
rection in which the car moves, this being accomplished by devises 
on the switchboard. 

The dynamo does not generate electricity at speeds below eight 
miles per hour, and to keep the lights going at times when the car 
is standing or running slow, two sets of storage batteries are pro- 
vided, one set charged and ready to be automatically thrown into 
the light circuit when the speed falls below eight miles per hour, 
and the other being charged by surplus current generated by the 
dynamo. When fully charged the second battery is switched into 
the light circuit and the first one is connected to the dynamo for 
recharging. 

The standard equipment for a 60-foot passenger car consists of 
fouteen 16candle-power lamps, twelve in the vody of the car and one 
in each vestibule. The current is taken from the dynamos on the 
truck by flexible connections to the car body and thence to aswitch- 
board located at any convenient point, preferably in one of the closets 
in the car. The board is boxed up and can be put under lock and 
key if desired. On the switchboard are grouped all the devices by 
which the entire apparatus is controlled. First, there is the main 
switch, which controls all the dynamo circuits and which must be 
closed in order that the dynamo may generate a current. An 
ammeter shows the quantity of current generated and a resistance 
coil is provided to be switched into the light circuit if needed. Then 
there are the automatic electro-magnetic devices for reversing the po- 
larity in the dynamo, already mentioned. There is also a special 12- 
point switch which controls the whole system. It is connected with 
the two sets of storage batteries already mentioned. While one of 
these batteries is furnishing light the other is being charged from 
the dynamo. When the battery that is furnishing the light is ex- 
hausted, the switch is thrown to the opposite position, and thereby 
connects the battery that has just been charged with the lights, 
while the other is connected with the dynamo to be charged again. 
One turn of the switch accomplishes the two changes, and it is im- 
possible to make a mistake. 

The storage batteries are carried in two wooden boxes under the 
car, and itis claimed that they require looking after only once in 
several months. 

It will thus be seen that the system comprises the dynamo, two 
sets of storage batteries, a light circuit, and a switchboard. A car 
is supposed to start after installation of the system with its 
batteries charged sufficiently for six hours’ light, and should then 
have current at all times for lighting purposes. _ 

The chief claims made for the system are: A high grade of effi- 
ciency at moderate first cost, simplicity of design, ease of inspection 
small operating expense, and the possibility of employing unskilied 
labor for attendance. The simplicity of operation is evident when 
it is considered that there are but two switches to operate, one 
throwing the dynamo into or out of service, and the other changing 
the connections to the batteries. All other features are automatic. 

The National Electric Car Lighting Company hag offices at 30 
Broad street, New York City, 
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New Publications. 


THE CHICAGO MAIN DRAINAGE CHANNEL. A description of the 
Machinery Used and Methods of Work Adopted in excavating the 
the 28-mile Drainage Canal from Chicago to Lockport, Ill. By 
Chas. S. Hill, C. E., Associate Editor Engincering News. The 
Engineering News Publishing Company, New York, 1896. 129 pp., 
8 inches by 11 inches. 

The drainage canal which the city of Chicago is constructing is 
one of the greatest works of its kind in the world, and the 
policy of letting the excavation of the 40,000,000 cubic yards 
of earth and rock in small sections, combined with the variety of 
the materials to be excavated, has resulted in the employment of 
many methods for handling the material. Engineers expert 
in this kind of work have everywhere praised many of the 
methods devised and employed successfully by contractors 
who previously had little actual practice in canal work. Hence the 
volume before us is of special interest and- value, for it describes 
and illustrates the methods and machinery employed. The cost of 
excavation are also given whenever obtainable, and while contract- 
ors would not in all cases furnish cost figures, the author believes 
that this volume contains more complete figures of the work than 
exist anywhere outside of the official records of the canal engineers. 
The book contains 100 excellent engravings and is_ writ- 
ten in a clear and concise style. It is a reprint of a series of 
articles which appeared in Enbineering News last year, but numer- 
ous additions and revisions bring the work up to date. In an ap- 
pendix the effect of the completed canal on the lake levels is fully 
discussed. We heartily commend the book to the attention of our 
readers. 


LOCOMOTIVE MECHANISM AND ENGINEERING. 
on the modern electric locomotive. By H.C Reagan, Jr., Loco- 
motive Engineer. Second edition. John Wiley & Sons, New 
York. Chapman & Hall, Limited, London. 1896. 419 pages. 
5 inches by 7 inches. 


This book undoubtedly contains information of value to loco- 

motive engineers and firemen,'but the style of the authoris far 
from clear, and what he says, if taken literally, would sometimes 
be misleading and even absurd, For instance, on page 2 he says: 
** That portion of boiler which is over the firebox must be very 
strongly stayed with either crown bars or radial stays. 
This staying is necessary from the large area and the exposure to 
the hottest part of the fire.” Neither of these reasons is true. 
Certain parts of boilers are stayed because their shape or form is 
such as to require it. On page 5is the following: ‘It is important 
that all gage-cocks should be kept open and especially, under all 
circumstances, the lower one.” What the author evidently means 
is that gage-cocks should not be allowed to become clogged up, 
but he does not say so. On the contrary, he appears at first sight to 
advocate the practice of running an engine with the gage-cocks 
wide open. On the same page the explanation of why the use of 
wet steam should be avoided could be considerably improved in 
clearness and accuracy. We might quote many other cases of bad 
English, such as where the author calls pistons “round disks,’, 
etc., aud of misstatements, such as where it is said on page 73 that 
“cushion” in a cylinder is required ‘‘ to prevent the piston head 
from striking the cylinder head”; but it is not necessary to go 
through its 419 pages to indicate the character of the work. In 
general, it may be said that the author appears to have a good fund 
of practical knowledge, but he is not sufficiently grounded in the 
principles of locomotive engineering to be always accurate; and 
furthermore, that his command of language is not sufficient to 
enable him to say just what he means in all cases. 

EXPERIMENTS UPON THE CONTRACTION OF THE LIQUID VEIN Issu- 
ING FROM aN ORIFICE, AND UPON THE DISTRIBUTION OF VELOCI- 
TIES WITHIN It. By H. Bazin, Inspector Général des Ponts et 
Chaussées. Translated by John C. Trautwine, Jr. John Wiley & 


Sons, New York ; Chapman & Hall, Limited, London, 1896. 64 
pages, 58 inches by 9 inches. ie 


This book records the results of very accurate experiments made 
upon liquid veins by the author, at Dijon, beginning in 1890. The 
orifices were as follows; 1. Orifices in a vertical plane: Square 
orifice, 0.20 meter square (contraction complete); circular orifice, 
0 20 meter in diameter (contraction complete); rectangular orifice, 
0.80 meter wide by 0.20 meter high (lateral contraction suppressed). 
2. Orifices in a horizontal plane: Circular orifice, 0.20 meter in di- 
ameter (contraction complete); circular orifice, 0.10 meter in diam- 
eter (contraction complete), The co-efficients of discharge, the 
geometrical figures of the veins and the velocities in the interiors 
of the veins, were determined for each of these orifices, under a 
head of 0.95 meters. Many valuable figures are given and the more 
important conclusions may be briefly stated as follows: The experi- 


With an Appendix 


ments do not show the presence of a minimum section in the con- 
tracted vein. The vein contracts rapidly at first and then more 
slowly as its distance from the orifice increases. The minimum 
velocity at the orifice is at the center for orifices in a horizontal 
plane and a little above the center of gravity of the section for ori- 
fices in vertical planes. As the distance from the orifice increases 
the velocities in the flow from a horizontal circular orifice equalize 
rapidly; in the flow from a vertical orifice the minimum in the cen- 
tral region soon disappears, but the velocities in the lower part of 
the vein remain greaterthan those in the upper part. In the ex- 
pression U = K 29th + y), U representing the velocity and y the 
fall of the center of the section below that of the orifice, the co-effi- 
cient K is slightly less than unity for a horizontal orifice and more 
than unity for a vertical one. It might attain a value of 1.03 or 1.04 
for vertical orifices. 

The volume is a most valuable addition to the literature of hy- 
draulics, and the reputation of the author is a guarantee of the ac- 
curacy of the work, for his name is already known to English- 
speaking engineers through his valuable experiments on the flow 
of water in open channels, 








Trade Catalogues. 


{In 1894 the Master Car-Builders’ Association, for convenience in the 
filling and preservation of pamphlets, catalogues, specifications, etc., 
adopted a number of standard sizes. These are given here in order that 
the size of the publications of this kind, which are noticed under this 
head, may be compared with the standards, and it may be known whether 
they conform thereto. 


It seems very desirable that alltrade catalogues published should con- 
form to the standard sizes adopted by the Master Car-Builders’ Association, 
and therefore in no*icing cataJogues hereafter it will be stated in brackets 
whether they are or are not of one of the standard sizes.] 


List oF GEARING, PULLEYS, SHEAVES, ETC. Robert Poole & Son 
Company, Engineers and Founders, Baltimore. Md., U.S. A., 
1896. 234 pages. 5 by 744 inches. (Not standard size.) 


As its title indicates, this book is a list of gears, pulleys, etc., for 
which the Robert Poole & Son Company have paterns, and which 
they can therefore furnish on short notice. The patterns are classi- 


fied according to pitch and the tables give all the essential dimen- 
sions of each gear and pulley. The list includes spur, level and 
mitre gears of many sizes; mortise gears, spur, face and bevel; 
worms and worm gears; wheels for wire-rope transmission; sheaves 
for ropes and chains; band, rope and fly wheels; and _ pulleys for 
belt transmission, While the list of gears contains only the sizes 
for which the company has patterns, the system of machine-mold- 
ingemployed at their works enables them to make almost any- 
thing in the gear line of one inch pitch or over, with but little ex- 
pense for preparation. The reputation of this company’s machine- 
molded gears is thoroughly established and not the least of their 
merits is the excellent material put into them. The company’s 
facilities enable them to make gears up to 50 feet in diameter. The 
company also has facilities for making cut gears of all kinds up to 
the same size. This concern makes the Poole-Leffel double-tur- 
bine water-wheel, patent friction clutches, shaft hangers, thrust 
bearings, etc., all of which are illustrated in this catalogue, though 
some of them are more fully described in other pamphlets issued 
by the company. 

THe Most ECONOMICAL BRAKESHOE. The Schoen Brakeshoe 
Company, Betz Building, Philadelphia, Pa. 8 pages. 6 by 9inches. 
(Standard size.) 

This pamphlet illustrates and sets forth the advantages of the 

ressed-steel brakeshoes made by the company. The tests of the 

beakeshes committee of the Master Car Builders’ Association are 
quoted to show that soft go nage shoes rate very highly in 
their wearing qualities and holding power. They are claimed to 
wear 10 times longer than cast-iron shoes, to be capable of being 
worn thinner, thus giving more useful wearing material per shoe, 
to hold with a nearly uniform retarding power, to heat less rapidly 
than other shoes, to necessitate less frequent adjustment of the 
brakes, to wear the wheels less than cast-iron shoes, and to effect a 
saving of from 50 to 75 per cent. in the outlay required for brake- 
shoes. To substantiate these claims the company can point tothe 
experience gained in three years of service. The shoes are made by 
hydraulic pressure by a process that permits the use of very soft 
steel, and the form and dimensions of the present standards are 
duplicated with great exactness. 


WATERMAN’S IDEAL FOUNTAIN PEN. L. E. Waterman Company, 
155-157 Broadway, New York. 16 pages. 5 by 61¢ inches. 


This catalogue illustrates the various sizes and styles in which this, 
the best of fountain pens, is made. It contains many testimonials 
as to its excellence, beginning with the opinion held by Mr. 
Chauncey M. Depew, who says: “I am still using your incompara- 
ble fountain pen. Since I bought my first one in July, 1886, it has 
been my constant and faithful companion.” We would take this 
opportunity to add our testimony to that of others who have used 
this excellent pen. We have now used this pen for four years, and 
in all that time it has never failed us. It has always made its mark 
on the first stroke and given no trouble in feeding. Tothose who 
have had trouble with fountain pens that won’t feed or that feed 
too much, we would advise a trial of the Waterman. With the 
most ordinary care they will be found always ready and will always 
write smoothly. 
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The Fourth Annnal Report of the Michigan Peninsular 
Car Company. 


The fourth annual report of the Michigan Peninsular Car Com- 
pany, of Detroit, is an interesting document. This large concern, 
formed by a consolidation of several interests four years ago, hasa 
plant comprised of two complete car-building establishments, one 
car-wheel foundry, a forge and iron works, and a pipe plant, the 
total valuation being $7,720,536. The report shows that during the 
year the company spent $24,478, in additions to its plant, and that its 
tota! assets on Aug. 31, 1896, was $10,429,791.49. The preferred 
capital stock is $5,000,000, common stock $3,000,000 (of which 
$1,000,000 is unissued) and there are first mortgage bonds to the 
extent of $2,000,000. 

During the year ending Aug. 31, 1896, the company paid the 
interest on the bonds and also dividends of $200,000 on the preferred 
stock, and then bad a surplus on the year’s business of $96,571.84. 
Like that of all other manufacturing concerns its business for the 
last four years shows great fluctuations. The figures prove, however, 
that the plant of the company can be operated with good profits 
when work is obtainable te keep it going, as is evident from the 
following statement of earnings from all sources for the four years 
commencing Sept. 1, 1892, and ending Aug. 31, 1896: 





TG JOP ciscb oi slain ches viaccess Toswcbiceatedt eee at iawaxeawias $866,699.66 
BO FORE 6 0cds cewek osidemnnes dans) Capihdaaceadadoddcadagime se. waktad 39,024.38 
OS FONE ns a cvindarediaccccindddaan<becsiantoyestititeutes es 159,23 ).98 
Stl FOGR cs < ccnctaesavckexcsecanwedesbetacedéeadupedcs ts cemadianssclud 396,571.84 

BOOMS isis tga ic ececccaeth Seeiehe ta tcedesscdes Gta tetewahcns Gane $1,158,517 .86 


During the first year of this period the company paid $400,000 
dividends (8 per cent.) on the preferred stock and $160,000 on the 
common stock. Of course, with the depressed condition of business 
in the second and third years, the earnings did not suffice to pay 
the interest on the bonds, but in the last year dividends have been 
resumed and the company stands ready, with a large and efficient 
plant and considerably more than a quarter of a million surplus, to 
take advantage of the improvement in business to be expected 
after the election has given business men the assurance of a sound 
currency. 








Graphite Paint for Metal Work 





Engineers are giving much more attention now than formerly to 
the paints employed in the preservation of structural iron and 
‘steel from corrosion. Undoubtedly the large use of steel in fire- 
proof buildings where it is not accessible after the buildings are 
complete has been an important factor in stirring up this interest. 
The protection of such surfaces from corrosion is certainly a matter 
of mement. It is of vital importance in the case of fireproof build- 
ings, and in all structures a suitable protective coating is a source 
of economy. Roofs and bridges, while accessible for re-painting, 
are made more durable at less expense by a coating that is lasting 
and does its work thoroughly than by one that needs frequent re- 
newal, In our article on steel carsin France, published in our Au- 
gust issue, it was shown that the protection of a good paint applied 
frequently enough to keep the surface covered at all times added 
many years to the life of the cars. And so many other cases might 
be cited which in part explain the present interest in protective 
paints for iron and steel. 

The possible chemical action between the pigment and the oil, 
and its effect upon the surface it covers have been studied carefully 
and the opinion is now held that some paints actually promote oxi- 
dation of the metal. But however truly this may apply to some 
paints it isnot true of all them, and those known as graphite paints 
are certainly free from any tendency to chemical action between 
their constituents, and show remarkable resistance to chemical 
action from without. ‘ Superior” graphite paint manufactured by 
the Detroit Graphite Manufacturing Company, of Detroit, Michigan, 
has established itself in the confidence of engineers by the excellent 
record it has given in actual service. The graphite entering into 
this paint is mined by the company in Northern Michigan. Mixed 
with an oil and free from acids, it is chemically inert, and in drying 
forms a coat that adheres firmly to the metal surface. Its resist- 
ance to the action of acids and alkalis has been proven by numer- 
ous tests much more severe than the conditions of service, and its 
resistance to the penetration of moisture have been equally satis- 

factory. Heat does not cause it to blister, and we are iaformed 
that steel chimneys painted with it have been heated to redness 
Without affecting the paint. The viaduct by which the Canadian 
Pacific and Wabash roads enter Detroit is painted with “ Superior” 
Staphite paint, and after two years service is sti]! in excellent con- 


dition. A fire in neighboring flour sheds played upon the iron- 
work for two and one-half hours without blistering the paint, 
This fact isattested by Mr. J. E. Smith, superintendent of terminals, 
who in the same letter also says that the smoke and fumes from 
Michigan Central locomotives, which pass under the viaduct at one 
point, have had no effect upon the paint. 

The paint has been used with success upon the hulls and decks of 
steel steamers, and there seems to be no conditions of service which 
it does not successfully meet. Those who would use itin places 
where its natural color is undesirable, can have a choice of several 
colors and shades. The Detroit Graphite Manufacturing Company 
use every care in the manufacture of the paint. The fineness of its 
particles give it excellent covering qualities and cause it to apply 
evenly. 











A Commercial Travelers’ Fair. 


A commercial travelers’ fair is to be held in Madison Square 
Garden. New York, Dec. 15 to 28. Its aim is to raise $150,000 to 
complete the National Home for commercial travelers or their de- 
pendent families, at Binghamton, N. Y. It is the intention of 
those in charge to make the fair one of the best attractions of the 
year. Mayor George E. Green, of Binghamton, is President of the 
Commercial Travelers’ Home Association, and is the Treasurer of 
the fair. Col. A. B. de Freece, Director-General of the fair, has pro- 
posed that upon Tuesday, Dec. 1, in every city of more than 10,000 
inhabitants, the hotels, theatres and leading stores will devote a 
percentage of the day’s receipts to the Fair Home building fund. 
Mr. Allen S. Williams has been elected Chairman of the Commer- 
cial Travelers’ Day Committee. The Honorary Committee of the 
fair, which is presided over by the Hon. Chauncey M. Depew, 
comprises over 1,200 leading men in the United States, representing 
almost every principal locality important in traffic, producing or 
manufacturing. The only detail necessary to the perfect working 
of the plan for a Commercial Travelers’ Day (which is to bea 
feature of the fair) is for the hotels, theaters and stores desiring to 
share in the philanthropy, houor and pecuniary benefit of the oc- 
casion to promptly notify Chairman Allen S. Williams at Madi- 
son Square Garden, New York, of their desire to remit the cash re- 
sults on Dec. 2,in a New York bank draft payable te George E. 
Green, Treasurer, orto Director General A. B. de Freece at Madison 
Square Garden, New York. 











Wm. Skinner & Son, of Baltimore, have received an order from 
the Baltimore & Ohio for 10 freight lighters for use in New York 
Harbor. 


The American Brake Beam Company has orders for 4,000 Kewa- 
nee beams for the Erie cars being built by the Michigan-Peninsular 
Company. 


The Niles Tool Works has an order from the Government for 
eight carriages for 10-inch disappearing guns. This equipment is 
for coast defense. 





The Lidgerwood Manufacturing Company, 96 Liberty street, New 
York City, has opened a branch office at New Orleans in tte Hen- 
nen Buiiding, in charge ef J. H. Dickinson. 





The report that the plant of the Cambria Iron Company, at John- 
stown, Pa., had closed for an indefinite period is denied. The plant 
resumed operations on the 12th of last month. 








Tbe West Shore Railroad has placed a contract with the Harlan 
& Hollingsworth Company, of Wilmington, Del., for a steel hull 
ferryboat for use on the North River. The boat is to be 250 feet 
]opg. 

Mr. C. R. Brown, formerly with the Illinois Steel Company, has 
entered the Western department of the Lappin Brake Shoe Com- 
pany, an‘ has offices with Mr. F. P. Collier, the Western iManager 
for the company, in the Rookery Building, Chicago. 








Prince Hilkoff, Russian Minister of Ways and Communication, 
who has been in this country studying American railroad opera- 
tion, has sailed for Europe. It is said that before sailing he placed 
orders for 18,000 American watches for the use of the trainmen on 
Russian railways. 





At the last meeting of the Board of Directors of the Bloomsburg 
Car Manufacturing Company, Bloomsburg, Pa., a change in the 
Presidency was made, Mr, G. M, Lockard haying gold bis interest 





316 


AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL. 








in the company to Mr. L. S. Wintersteen. The latter gentleman 
was made President. The works are at present busy filling orders 
for Japan and South America. 





The Bloomsburg Manufacturing Company, Bloomsburg, Pa., had 
a part of its main building blown down in the severe storm of Oct. 
1, and the roofs of the boiler-house and muffle-room earried away. 
Rebuilding and repairs were at once commenced and now the mill 
‘is in full operation. 





The Shoenberger Steel Company, of Pittsburgh, has awarded 
contracts to the Ball Engine Company, Erie, Pa., ani to the 
Siemens-Halske Electric Company, New York, for an electric 
power plant, consisting of one 400 and one 150 horse-power vertical 
compound engine, direct connected to 225 kilowatt and 100 kilo- 
watt generators. 





George P. Nichols and Brothers, 1325 Monadnock Building, 
Chicago, announce their appointment as generai sales agents for 
the Western States of the J. H. McEwen Manufacturing Company, 
of Ridgway, Pa., manufacturers of the McEwen automatic engine, 


simple and compound; also the Thompson-Ryan generator for elec-- 


tric railway, power and lighting plants, belted and direct con- 
nected. 





Messrs. Riehle Bros. Testing Machine Company have shipped to the 
Sormovo Co., Nijni Novgorod, Russia, a 100,000-pound automatic 
and autographic testing machine and also a specimen miller. They 
have also placed 200,000-pound testing machines‘at the works of the 
Schoen Pressed Steel Company and Jones & Laughlins, Pittsburg. 
They are also building a large 300,000-pound wire rope testing ma™ 
chine for John A. Roebling’s Sons Co., Trenton, N. J. 





The American Stoker Company, of Dayton, O.. has recently per- 
fected a steam motor which is applied to each stoker, thus making 
each machine independent. This renders the work of installation 
very siinple. It alsorenders the stoker practicable for use under 
Marine boilers. This company is desirous of a general representa- 
tion through engineering firms handling pumps, heaters and boiler- 
room supplies, and invites correspondence from interested parties. 





The Ingersoll-Sergeant Drill Co. have placed an air-compressor in 
the engine-room of the Havemeyer Building, New York City, and 
compressed air will be supplied to tenants in the building who 
desire it. The company’s offices are in this building and it will 
employ air to operate appliances of all kinds on exhibition in its 
offices. This will include machinery, tools, letter-presses, etc., while 
the same agent will be used to dust the furniture, clean carpets, 


ere _ open doors and in general display its usefulness and 
utility. 





The Peerless Rubber Manufacturing Company of New York has 
added a 320 by 40 feet extension to its works. The building is three 
stories high and practically doubles the capacity of the plant. The 
capacity of the Peerless plant is now $2,000,000 worth of mechanical 
rubber goods per annum. Inthe new factory are four 200 borse 
power of water tube boilers and one 500 horse power Corliss en- 
gine. Among other machinery it contains one of the largest belt 
presses in the world, it being 30 feet long, 60 inches wide, with 
double plates and double stretchers. 





The Borden & Selleck Company, Lake street, Chicago, IIl., re- 
ports a fairly active business in its coal and ash handling machin- 
ery. Among plants recently putin operation are: Ash and soft 
coal handling conveyors for two power-houses of North Shore Elec- 
tric Company (Chicago); soft coal conveyors, steel storage tanks, 
etc., for carrying coal from a side-track through a tunnel under 
street and factory, delivering same into battery of boilers, for Jas 
S. Kirk & Company, soap makers, Chicago. A contract has just 
‘been closed with the Chicago Public Library for antbracite coal 
and ash-handling machinery for the new library building. 





Notwithstanding the dull times the New York Belting and Pack 
Ing Company has within the last few weeks taken orders for inter- 
locking rubber tiling for three prominent hotels in New York City, 
a well-known club in Cincinnati, 32 dining and sleeping cars, one 
steamship and one United States battleship. The first lot of tiling 
the company laid was in the Broad Street Depot of the Pennsyl- 
vania Railroad, in Philadelphia. After two and one-half years of 
wear, with an average of 50,000 people passing over it each day, the 
tiling has worn down only one-sixteenth inch, and that only in 


spots where most of the travel is concentrated.. Not. a cent has 
been spent for repairs since it was laid. We saw this tiling less 
than a week ago and it was noticeable for its freshness of color and 
perfect condition generally. The tiling is remarkably pleasing in 
appearance when new and loses none of that attractiveness as it 
wears. It gives a good foothold, does not wear slippery, and, in 
fact, it retains all of its good qualities unimpared throughout its 
life. It should be investigated by those who desire a durable and 
artistic covering for floors, stair landings, decks, etc. 








Florida and Western North Carolina. 


The climate is nearer perfection than that of any other place on 
earth. The time is fast approaching when numbers will desire to 
seek a milder climate. Where shall you go? The Southern Railway, 
‘“*‘ Piedmont Air Line,” the great Southern trunk line, offers numer, 
ous attractive resorts located upon and reached by this great system 
of railways, all reached from New York in Pullman’s finest vesti- 
buled trains, giving all the comfort and conveniences that are re- 
quired by the demand of the traveling public. If you are contem- 
plating a trip and want descriptive literature or any information 
regarding the winter resorts South, call on or address General] East- 
ern Office of the Southern Railway, 271 Broadway, New York. 








Our Directory 


OF OFFICIAL CHANGES IN OCTOBER. 





We note the following changes of officers since our last issue. 
Information relative to such changes is solicited. 


Altoona, Clearfield & Northern.—President F. G. Patterson has 
been appointed Receiver. 


Brooklyn Beach.—Mr. E. L. Langford has been chosen President, 
vice J. Jourdan. 


Chicago, St. Paul, Minneapolis & Omaha.—Mr. Walter A. Scott 
has been appointed General Manager, with office at St. Paul, vice 
Mr. H. G. Bent, resigoed. 


Chicago & Northwestern.—Mr. Horace G. Bent has been appointed 
Third Vice-President, vice Mr. W. H. Newman, resigned. 


Charleston & Western Carolina —This corporation is the suc- 
cessor of the Port Royal & Augusta. 


Interoceanic of Mexico.—Mr. G. M. Stewart has been appointed 
General Manager. 


Illinois Central.—Mr. F. W. Brazier has been appointed Assistant 
Superintendent of Motive Power, with office in Chicago. 


Louisville, Evansville & St. Louis.—Mr. J. F. Lechler has™ re- 
signed as Master Mechanic at Princeton, Ind.,and is succeeded by 
Mr. F. C. Cleaver. Mr. W. W. Wentz, Jr., is Secretary and Pur- 
chasing Agent, with office at Louisville. 


Minneapolis & St. Louis.—Mr. Edwin Hawley has been chosen 
President, to succeed Mr. W. L. Bull, resigned. 


Missouri, Kansas & Texas.—Mr. J. L. Wigto2 has been appointed 
Master Car Builder of lines north of Denison, with headquarters at 
Sedalia, Mo. Mr. W. H. Brehm has been appointed Master Me- 
chanic over the same lines, with headquarters at Parsons, Kan. 


Manitou Beach.—Mr. F. J. Sarnon, formerly Master Mechanic, 
has been made Superintendent, vice Mr. G.C. Mills. Mr. Chas 
Sarnon is appointed Master Mechanic. ° 


Mexican National.—Mr. E. D. Stegall has been appointed Master 
Mechanic ai Acambaros, Mex. Mr. E. W. Knapp, formerly at 
Acambaro, has been transferred to Mexico City. 


Northampton & Hertford.—G. H. Clark, Jr., has_been elected 
{ice Exeuient, with office at Newark, N.J., vice A. L. Shepherd, 
eceased. 


Norfolk & Western.—The Receivership was abolished Oct. 1. Mr. 
Henry Fink is President and Mr. F. J. Kimball Chairman of the 
Board of Directors. 


New Orleans & Western.—Mr. W. Mason Smith has been chosen 
President, vice Mr. Chas, E. Levy, resigned. Mr. W. W. Pierce 
has been chosen Vice-President, vice Mr. W. Mason Smith. 


Ogdensburq & Lake Champlain.—H. Walter Webb has been ap- 
pointed Temporary Receive 


Oregon Improvement.—Mr. L. H. Hawkins has been appointed 
Chief Engineer, with office at Seattle, Wash. 

Pullman Palaee Car Co.—Gen. Horace Porter, first Vice-Presi- 
dent, has resigned, and is succecded by Mr. G. H. Wickes, formerly 
second Vice-President. 


Pittsburgh & Lake Erie.—Mr. J. A. Atwood has been appointed 
Chief Engineer. 


Wheeling & Lake Hrie—Mr, W, H. Stark, Master Car Builder 
has resigned. 
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PRESSED STEEL TRUCK FRAMES 


AND. PRESSED STEEL PARTS FOR GAR AND TRUCK CONSTRUCTION. 
FOX SOLID PRESSED STEEL CO ( GUEBANQEFIgES; Pat Puts, 201 Deatorn 8, chiego 


JAMES 8. BRADY, GENERAL SALES AGEvT, HAVEMEYER BUILDING, NEW YORK. 


TEE ROBE ETss Sift! Wik Hk BOxeX. EF. 


Se SOO IN USE for Naval and Marine Purposes. ~ 
Send for Handsome Illustrated Catalogue. . : 39 CORTLANDT STREET. NEW YORK. 

















LHE AMERICAN SIEEL TRUCE 
Se, HEIGHTS and TENDERS 


Me. 






quill 


= mm Fo = Basic 
Qa ee ~ Un | iin « , J e etl a . 








| \ a / Guaranteed to Stand Service for the Life of the Car 
== ~~ — AND NO REPAIRS 


AMERICAN STEEL FOUNDRY CO., 8%;,20U%S: m0. U: 8:4: 
fe Armstrong Tool Holders, 


deo BAKER GAR HEATERS 


QF STEEL SPECIAL FITTINGS FOR BAKER HEATER WORK. 


For Turning, Planing and Boring Metals. {FLEXIBLE STEEL FIREPROOF HEATERS 


50,00 
,000 ALREADY IN USE. FIVE OTHER STYLES. 
Single and Double Circulations. 


9 FOR TESTING 

OLSEN be, em Iron Specimens, 
Bridge Materials, 

SEND FOR CATALOGUE. = Chain, Cement. 


sneeeee fe BROS. TOOL CO., at —— ‘Testing Machines Wire Springs, Etc. 


No. 98 West Washington St., Chicago. Se |e! Hydraulic Presses, 


- Awarded Medal of Merit at The World's Fair, ,Accumulstors. 
TINIUS OLSEN & CO., 500 N. 12th St., Philadelphia, Pa. 

















WILLIAM C. BAKER, 


(Successor to Baker Heating Co.) 
143 LIBERTY S8T., NEW YORK. 





















































LATEST (895 x 
CATALOGUES Mechanics ¢ ., To Machinists, END $3.00 to the Na 
SESE! | Electricity; Mochani-| ary mg tional Car and Locomo- 





cal and Architectural 
Drawing; Plumbing; 
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 





neers, Draughtsmen, . . Py ‘ 
sian Fitters Ble |tive Builder, Morse Building, 


Branches; Ste Miners’ Rywacs | New York City, for the best 
Engineering (Stat'y., Y ated Everywhere. 


: . Free ; 
Loco. and Marine). P CHA 4 . 

The International CBRREEDS) you wish to Study. book on American Cars ever 
 eaeeammlagas i , published, 
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THOMAS PROSSER & SON, 


15 GOLD STREET, 


NEW YORK 
Old Co ony Bui.aing, Chicago. 


Qn Locomotive Driving Wheels and on Steel-Tired Wheels 


GIVE THE BEST RESULTS - - - FOR EVERY VARIETY OF SERVICE. 








Pittsburgh Locomotive and Car Works, 


PITTSBURGH, PA. ~ 
re LOCOMUFIVE ENtINKES for 
Broad or Narrow Gauge ‘toads 














Fees standard designs, or according to 
specifications, to suit purchasers. - 


Tanks, Locomotive or Stationary Boilers 
€urnished at Short Notice. 


Wilson Miller, ee & Treas, 
D. A. Wightman, Supt. 


AUGUSTE LOCOMOTIVE WORKS, 
urersot LOCOMOTIVES olth Dar 


AND THE 


ANOSKEAG STEAM FIRE ENGINE a ths 









ISRAEL G. G. WHITNEY 
Treasurer, BOSTON 
ARETAS BLOOD, As nt, 

= Manchester, N. 





ROGERS LOCOMOTIVE COMPANY 


PATERSON, N. J Address Paterson, N. J.,0r 44 Exchange Place.tNew York. 














R. 8. HUGHES, President. G. 8S. LONGBOTTOM, Sec’y. G. FE. HANNAH, Treas. REUBEN WELLE, Supt. 


ee | Locomotive » Works, 


SCHENECTADY, N. Y. 














ieee 
ESTABLISHED 1848. 
ses 
| Annual Capacity, 45% 
oom i 


=| EDWARD ELLIS, President. 

WM.D. ELLIS, Vice-Pres. and Treasurer, 
A. J. PITKIN, Superintendent, 

A. P, STRONG, Secretary, 
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THE NEW “NATHAN” 


(see Illustration) 


Aod Monitor Injectors for Locomotives. 
“WA THAN” 


SIGHT FEED LUBRICATORS. 


For Locomotive Cylinders and Air Brakes. 


STEAM FIRE EXTINGUISHERS 


Fe Switching and Yard Engines, 


BOILER WASHERS, 


Rod and Guide Oi Cups, ete. 


Send for Descriptive Oatalogues 


NATHAN MFC.CO, 


92 & 94 Liberty St.. N. Y. 





OVERFLOW 








BROOKS LOCOMOTIVE WORKS, Dunkirk, N. Y. 





BUILDERS OF LOCOMOTIVE ENGINES FOR ANY DESIRED SERVICE 
SIGNS OR THOSE OF PURCHASER. Perfect Interchangeability and all Work fully Guaranteed. 





COMPOUND LOCOMOTIVES 
FOR PASSENGER AND FREIGHT SERVICE. 


» HINMAN, Pres, and Treas R. J. GROSS, Vice-Pres. T. M. HEQUEMBOURG, Sec’y. 


H. STEVENS, Ass’t to the Pres’t. DAVID RUSSELL, Supt. H. TANDY, Asst. Supt. 


ROM OUR OWN DKE- 


PNEUMATIC 


TRAGK SANDING 
APPARATUS 


FOR LOCOMOTIVES. 
H. L. LBACH,176 Huron Ave., N. Cambridge, Mas 





The Most Easy Working 
Locomotives 
are those that are 
Equipped with the 


a 














see | DETROIT 
Ee = sigHT FEED 
Bi 2 LUBRICATORS 
ad “¥ Our Catalogue Tells Why. 
Send for it. 









127 Fulton and 
42 Ann Sts. 
BRANCHES ; 5 | 
111 Madison 8t., Chicago. 
708 Locust 8t., St. Louis, 


Drawing Materials, Surveying Instruments. 


The largest and best-assorted stock in 
this live. The most complete cata- 
logue, All goods warranted. 


Catalogue on Application. 









BOUND VOLUMES OF THE 


National Car and Locowotive Builder 
For 1895. Price $3. 

















Baldwin Locomotive Works, 


Established 1831. ANNUAL CAPACITY, 1,000. 


LOCOMOTIVE ENCINES 


Adapted to every variety of service and built accurately 
to standard gauges and template. L'ke parts of different 
engines of same class perfectly interchangeable. 


Single Expansion and Compound Locomotives ; Elec- 
trical Locomotives ; Broad and Narrow Gauge Locomotives; 
Mine Loccmotives by Steam or Compressed Air; Plantation 
Locomotives; Evc. 


Noiseless Motors for Street Railways, 





BURNHAM, WILLIAMS & CO., 


Proprietors, PHILADELPHIA, PA. 








ESTABLISHED 1865. 





RICHMOND LOCOMOTIVE @ MACHINE WORKS, 














RICHMOND, VA. 


BUILDERS OF 


LOCOMOTIVES 








FUR EVERY VARIETY OF SERVICE. 


~ Accurately Made to Gauges and Templates. 
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It’s used for cars, the light, strong, 
elastic kind, that won’t break or tear 
with the rack of the car. It isn’t paper 
but hair felt saturated with P. & B, 
No 
We make it in 


water and acid-proof composition. 
tar or asphalt in it. 
rolls for any length car, sixty inches 
wide; make most any other width you 


want. Write for our book. 


P. & B. Ruberoid Car 
Roofing Guaranteed 
for Ten Years. . . 


Then there is the heavier grades used 
for all kinds of Railroad buildings. It 
won’t rot; it won’t run in hot weather 
and spoil the looks of your building. 
It won’t cost much; it will suit you; it 
will stand locomotive fumes and gases; 
it needs less attention than any other 
roofing made. We’ve just issued the 
most complete sample book and cata- 
logue for Railroad officials ever printed. 
Send for it. 

Then there is P, & B. Insulating 
Papers for Fruit, Dairy and Refrigera- 
tor Cars, in use for over ten years. 


ya 


THE STANDARD PAINT C0. 


84-83 JOHN STREET, NEW YORK. 


RALPH L. SHAINWALD, PRESIDENT. 
FRANK 8. DE RONDE, GEn’L SaLEs AGENT. 


Catechism of the Locomotive. 








For seventeen years it has been the best authority and 





almost a necessity to every Locomotive Engineer and 





Fireman, and on many railroads it is the standard for 





examination of Firemen for promotion. 







Price, $3.50 











For Sale by 


American Engineer, Car Builder and Railroad Journal, 


MORSE BUILDING, NEW YORK CITY. 














Protective 
Paint— 


affords perfect protection for wood 
and ali metals against the weather. 
Is not affected by heat or cold, and 
will not peel or crack IROWN 
Paint will absolutely prevent decay and corrosion, and will last for 
years. IROWN Paint contains no mineral or rubber, and is positively uneaualled. 
We will furnish it in any quantity, in black, red or maroon. 


Special Discounts for the Next Sixty Days. 
THE UNIVERSAL PROTECTIVE PAINT CO., Room 10, 77 So. Clark St., CHICAGO, ILL, 


@ “SHIMER” 
Matcher 
Heads 


work well in hard, 
cross-grained and 
knotty lumber, 


Make Smooth Edges 


save more time, 
labor, material, and 


Do Better Work 


than any others, 


YOU 


Send for Catalogue and Meas- 
urement Card. 























OUGHT TO 
TRY A SET. 
















The Brown HoisTina AND CoNvEYING MACHINE Co. cLEVELAND, @ 
—__ MAC HI NE P?Y FOR HANDLING _— i Zz 
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<= FLINT, EDDY & CO., ao 
London. ' * 09 Sydney, Australia. 
Hamburg. | ieee Lima, Peru. 

Rio de Janeiro: Export Merchants, Guayaquil, Ecuador. 
Valparaiso. 66-68 BROAD STREET, - - NEW YORK, Havana, Cuba. 


ENGINEERING AND TECHNICAL DEPARTMENT. 


SPECIAL EFFORTS ARE DIRECTED TO THE SOLICITATION, IN FOREIGN COUNTRIES, OF ORDERS FOR 


Railway Constructions, Material, Rolling Stock, Equipment, Tools and Supplies, Electric Tramwa 
Lighting Plants, Electrical Appliances, Tools, Materials and Supplies for Public Works, 
Bridges and other Steel and Iron Structures, General Engineering, 
Equipment and Supplies and Contractors’ Outfits. 


Are prepared to Finance Orders received by Manufacturers from Foreign Countries. 


BOOK OF REFERENCE AND INFORMATION ON AMERICAN PRACTICE IN RAILROADS, PUBLIC WORKS, LAKE 
AND RIVER NAVIGATION, ELECTRICAL APPLIANCES AND SPECIAL INDUSTRIES. 


DO YOU USE AIR? eS 
Air Compressors 


THE 


INGERSOLL- 
SERGEANT 


make, are the — —_ of 
machines. 


Air in the shop 
saves Money. 


SEND FOR CATALOGUE. : : ? 























Valve afte being under a steam hammer. 


The Ingersoll-Sergeant Drill Co., “Niwas” 











wmser oF -- POOR'S MANUAL 


Railroads of the United States 











STEAM RAILROADS, ** Industrial’’ Corporations, 
Street Railway and Traction 1 89 6 National, State and Municipal 
Companies. Finances. 








In which is incorporated the most valuable features of 


POOR'S DIRECTORY oF RAILWAY OFFICIALS 


Poor’s Hand Book of Investment Securities. 


In One Volume, Royal Octavo, Cloth, 1,800 Pages. *’s ve PRICE, $7.50 PER COPY. 




















H. V. & H. W. POOR, Publishers: + P0435; ‘Ggige Butane 
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@ AUTOMATIC | 7 TCS 
COMPOUND BELT AIR COMPRESSOR gion 











FULL SIZE. 


Made in three sizes—}, 3 and 1 inch. 
A very serviceable and quick coupling. 
When disconnected ti.e flow of an is 
stopped. A very desirable device for 

44 . : connecting hoists that are to be u-ed in 
ie Da in o> \ ditferent places, as the load can be 
‘PEDRICR SAUER et = raised and disconn cred and the hoist 
a ADELPHTAY 
or other toul moved awav. By having 
:everal pendent hose with these fix- 
tures, one hoist will serve in may 
places. 





WRITE +OR FORM WO. 13 NOVELTY. 
BUILT IN TWO SIZES—Nos. 1 and 2. 











—_2,—— 
Designed for Shop 4 to furnish Air for Pneumatic Tools. Self- 
regulatiny, automatically stopping and starting as pressure varies, 0 
using very little power. Occupies small space. As durable as is NEW CATALOGUE 0 
possible to make of steel and cast iron. 120 in successful operation. Cu dietiniaiinn 4 
If interes ed write for Form 17 aw JUST ISSUED. .. Built in three styles: 
SS RE ae a 


No.1 stylet Ay ordinary lift 
ing. No.2 style has load 
retainer and can be ad- 
sp. for exact he'ghts, 

* 3 o. 3 has an additional 
releasing valve for foun- 


STATION S, PHILADELPHIA, PA., U. S. dry work. Write for 


A. Form No. 6 Novelty. 





It has been demonstrated beyond question that 
DIXON’S PURE FLAKE GRAPHITE 


Is as necessary to the proper equipment of an engine asa monkey wrench or an oil can 
apd valve oil, and prevents and cures hot pins and bearings. 


SEND FOR SAMPLE AND TESTIMONY OF EXPERTS. JOS. DIXON CRUCIBLE CO 


am NEW 


UAR BUILDERS DICTIONARY. 


The Handsomest and Costliest Technical Book in the World. 
A Liberal Education for a Railroad Officer. 
zp PRIiCGCE &5 OO. ee, 


Every Car Builder must haveit. N ecessary for Inspectors at Interchange Points 





. It positively saves engine 








. JERSEY CITY, N. J. 

















FOR SALE BY 
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Room 60, Morse Building, New York City. 
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Ot THE MORAN FLEXIBLE dOINT 


for a Steam Heating Connection 
between Engine and Tender... 


ALL METAL CONNECTION, 
ABSOLUTELY FLEXIBLE, os 
POSITIVELY STEAM TIGHT 


UNDER ANY PRESSURE, 
INDESTRUCTIBLE, 
SHORT OF WRECK, 

NO DELAYS, NO REPAIRS, 


FIRST COST IS THE ONLY 
COST. 





Steam, Oil, Hot Ashes or Dirt does not Affect Its Life. 
« PARTICULARS ON APPLICATION. 


sve eotetes MORAN FLENIBLE STEAM JOINT CO. ined), "ua 


matic Relief Trap, 


149 THIRD STREET, :\LOUISVILLE, KY. 





To Purchasing Agents. 


THE SHEET METAL CONTRACT- 
ING CO. make a specialty of manufacturing 
Special Goods in Tin, Copper, Brass and Sheet 
Iron for Mine, Mill, Railroad and Steamship Use. 
Send us your specifications and get our price. 

WILKES-BARRE, PA. 


Railway Car Construction 


200 Pages. 
Upward of 500 Engravings. 








Price $3.00. 


American Engineer Car Builder & Ra'lroad Journal 


Morse Building, New York 


fF. WEBER & CO., 


Engineers ald .. . 
Draughtsmen’s Supplies. 


Sole Agents for Riefler’s Celebrated Round 
System Drawing Instruments, and Ott’s 
Pantographs and Planimeters. 





Drawing and Tracing Papers, Blue Print 
Papers and Linen, Ete. 





1125 Chestnut St., Philadelphia. 


BRANCH HOUSES: 





INDEX TO ADVERTISERS.—Continued, 


Vises : 
Merrill Bros,, Brooklyn, N. Y: 


Water Cvlumnus: 
Reliance Gauge Co., Cleveland, O. 


Water Tanks: 
Automatic Water Tank Co., New York, N. Y, 
Water-Tube Solilers: 

Almy Water-Tube Boiler Co., Providence, R. I; 
Abendroth-Root Mfg. Co., New York, N. Y. 
L. Boyer’s Sons, New York, : *% F 
Roberts Safety, W. J. B. Co., New York. 


Wells Light : 
Wells Light Mfg. Co,, New York City. 


Wire an‘* Wire Rope: 
Trenton [ron Co., Trenton, N. J; 


Wire Fences: 
Page Woven Wire Fence Co., Adrian, Mich. 


Wood Preserving : 
Lehigh Valley Creosoting Wks., NewYork, N.Y. 


Wrench: 
Coes Wrench Co., Worcesjer, Mass. 
Wright Wrench Co , Worcester, Mass 


Wrought Iron Pipe: 
crane & (o., Chicago, Il: 


EUREKA NUT LOCK. 
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Never known to fail in use on Track-joints» 
Bridges, Kngines, Cars, Vehicles, etc. 
All sizes made, both for iron and woodwork. 
More reliable than double nuts or cotter pins. 
——ALSO—— 
Full Line Standard Track Tools. 








ST. LOUIS, MO. 


BALTIMORE, MD. 


EUREKA NUT LOCK CO., Pittsburgh, Pa. 





“HUNT” SYSTEM 


COAL HANDLING MACHINERY. 


COAL POCKET WOVEN SCREEN. 





FOR EGG GOAL 


machinery. 


Send for Catalogue. 
Cc. W. HUNT COMPANY, 
45 Broadway, N. Y. 


Plans and Estimates furnished on application. 


COAL POCKET PLATE SCREEN. 


Coal Pockets designed 
and equipped with 
the most economical 
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1,000 GALLONS 


: PER MINUTE. 
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Automatic Water Tanks 


SAVE ALL PUMPING-EXPENSE 


R. Vater Stations. 


THE AUTOMATIC WATER TANK CO., 
143 Liberty Street, New York. 
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THE PRATT & WHITNEY CO., 


Hartford, Conn., U.S. A. 





EINE MACHINE TOOLS. 


Single and Double Head Milling Machines, used as 
substitutes for Planers for Heavy and Rapid Cutting in Cast 
and Wrought Iron and Steel. 

Metal Band Sawing Machines for Cutting Sprues from 
Brass Castings. 

Gages and Small Tools for General Machine Work. 


Automatic Weighing Machines, a revolution in weighing 
and measuring. 


BUCK & HICKMAN, 280 sing We ie Road, London, E. 








Turret Head Machines and Tools for Turning, Forming 
and Threading Irregular Pieces of Circular Cross-section in 
Brass, Iron and Steel. 


Milling Cutters, Holders, with inserted Cutters for Turn 
ing, Shaping and Threading Metals. 


Spiral Shear Punches. 
Forging and Trimming Dies for all classes of work. 
Drop Hammers and Trimming Presses. 


CHAS. CHURCHILL & CO., Ltd., 2L Cross St., Finsbury, London, E. C. 


KREUTZBERGER, FENWICK FRERES & CO., 21 Rue Martel, Paris, 


CHICAGO: 42 and 44 South Clinton St. 


BOSTON : 281 Franklin St. 


NEW YORK: 123 Liberty St. 





— 





Are you tor 


GOLD or SILVER? 

















» « + We take payment in either. . ... | 
7 
GREENBACKS | 
are also accepted to the amount of $3.00 for the best book on American Cars ever published 
B 
200 PAGES. 500 ENGRAVINGS. 
B 
By WILLIAM VOSS. 
Full Working Drawings of every style of car now used on American Railroads. 
3 : 
Bi 
AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, : 
Ce 
140 NASSAU STREET, NEW YORK CITY. cs 
: 
: 
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A New Locomotive Boiler Covering. § : 
Co 
Cr 
THE KELLEY FIREPROOF LAGGING CASING, W!"# 08 wirHoUT FiLtine : 
GIVES A SMOOTH SURFACE FOR JACKETING. 
These Casings are made in sectiozs and any desired length ] 
and width, either flat or curved. 
They can be removed and replaced without injury. They 
are strong; easily adjusted without countersinking. 
The cost is one-half that of other sectional coverings. 
: Samples and prices sent upon application. Correspondence 
solicited. Address . . 

THE KELLEY Co., a 





MINERAL POINT: WIS. 
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PHILADELPHIA : Betz Building. 





CHICAGO : Monadnock Building. 


SCHOEN PRESSED STEEL GO.., 


——MANUFACTURERS OF—— 


FOR CARS. 





General Office and Works: 


NEW YORE : 


PITTSBURGH, PA. 


100 Broadway. 
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RAILWAY CAR CONSTRUCTION, 


By WILLIAM VOSS. 


200 Pages. 





Upward of 500 Engravings. 





AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, Morse Building, New York, 


Price, $3. 
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H. 8. BURKHARDT, President. E, B, LEIGH, V. P.and Gen. Man. 


Ciry Orrice: 514 Western Union Bldg., Chicago. 


A PERFECTLY CONSTRUCTED METAL BRAKE BEAN. 
CHICAGO RAILWAY EQUIPMENT CO., Lessee. : The Cheapest, Lightest and 


' - : ; l Most Durable. 
I WATIONAL HOLLOW | BRAKE BEAM CO.) Now Standard on a Large 


Number of Roads Thr ough- 
out the Country. 


4 CORRESPONDENCE SOLICITED. 





General Office and Works: 


Ath and Hopkins Sts., Chicago. 


New York Orricr: Room 118, 29 Broadway. FREDERICK G. ELy, Eastern Agent. 








CAMBRIA STEEL. 


Heavy Rails, Light Rails and Rail Fastenings, 
S treet Rails, Steel Axles, —. Channels, Zee 
Bars, Beams, Bars, Castings ings, Car Chan- 
nels, etc. Address: CAMB BRIA IRON 


8. W. Gor. 15th and Market Sts., Philedelohis. > Pa, 
(Opposite Pa. R. R. Station ) 
[Works: Jobnstown, Pa. 
Chicago Office. Western Union uliding. 
New York Offices- For Rails and Axles, s Wall St. 
For Structural Steel, 100 Broadway 


Ls POP VALVES and STEAM GAGES 


MERITS AND REPUTATION 


UNEQUALLED. 
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RAILWAY CAR CONSTRUCTION. 


200 pages. 


With Full Working Drawings of Every Style of Car Now Used on American Railroads. 


500 engravings. By WILLIAM VOSS. 


Address 


AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, MORSE BUILDING, NEW YORK. 





‘Rensselaer %, 


BX, 
4s pPolytechnic%%, 
"nla, Institute, 


ty, Troy, N.Y. 


Local examinations provided for. Send for a Catalogue. 


PITTSBURG TESTING LABORATORY, Limited. 
Geo. H. CLAPP, ALFRED E., Hunt, 
Chairman. Vice-Chairman and Treas. 
825 Water St., Pittsburg, Pa. 
SpPeEcIAtTies: Inspection of Rails and of Ma- 
terial for Bridges and other Structures, Steam 





Boilers, Locomotives, Cars, etc. Inspection Of | <*% 


Shop Work and Erection at Bridge Site. Chemi- 
cal Analysis and Physical Tests of al] kinds. 

Agens for Tinus, Olsen & Co.’s Testing Ma 
chines;Thacher’ Slide Rules. 
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Port Chester Bolt and Not Company, 


PORT CHESTER, N. Y. 
MANUFACTURERS OF 


told Punched, Chamfered and Trimmed, Case Hardened, and Semi-Finished 


NO'TS. 


Aiso BOLTS. RIVETS and WASHERS. 
NUTS FOR RAILROADS, CAR BUILDERS’, LOCO- 
MOTIVE BUILDERS’ AND MACHINISTS’ 
USE A SPECIALTY. 


Correspondence Solicited. " 
s FORGED STEEL KNUCKLE AND sooRiNe 











IMPROVED “* 5" Ae FT ED AA ESD” COUPLER. : 


Manufactured by 





PIN. Only Three Parts. No Pivot Pin. 
SIMPLEST n DESIGN. STRONGEST in 


GRO. A. Post President. STANDARD COUPLER CO., 1 Cortlandt §t., N. Y. i sumvrow. Thousandsin Use M. 0. B. Typ? 
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